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Module No: 



Approx. Time: 
29% hours 



Module Title-/ \ 

Fecal Col i form Determination in Wastewater and Wastewater 
Effluent ^ ^ \ 



Submodule Title 
J. Multiple Tube Technique 

2. Membrane Filter Technique 



Objectives:^ 

Upon completion of this module7*the participant should be able to 'determine the 
fecal col i form density in a given sample by the multiple tube and/br the 
membrane fi Iter technique. ^ - 



Instructional 'Aids: 
Handout A 

Handout B . 
Transparancies 

Necessary laboratory equipment 



Instructional Approach: 

Discussion 
Demonstration 
Laboratory Practice 



- r 



References: 



1. Sl!andard Methods for the Examination of Water and Wastewater, 14th Editibn, 

2. Basic Laboratory Skills modlile^ - 



Class 'Assignn)ents: 



Read handouts A & B 

Testoa given sample by the .multiple tube method ^ 
Nt a given sample by the membrane 'fi Iter tVchn4que 



J 
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/ 



M6dule Ho: 



Topic: 
SUMMARY 



Instructor Notes: 



1. Handout A 

Transparancies 

2., Supply all necessary 
equipment /for the . 
participant to complete 
an actual fecal col i form 
determination by the ' 
multiple tube method. * ^ 

3V Handout B 

Transparancies ' 

4.. Supply all necessary . . 
equipment for the 
participant to complete on 
' actual fecal^ col i form 
determination by the 
membrane fi Iter 4:ecl]ni<^ue.'=*^ 



The use of technical bulletins 
supplementing information in stjjdent 



* See student han^ut for basic 
reagent and equipmeni; list. 



Instructor Outline: 



Discuss and demonstrate the multiple tube 
method of fecal coli'fonri detemfiriation. 



Have participant analyze a given sample for 
fecal col i form density by the multiple tube 
method. , . , . ^ 



Discuss/)inxd demonstrate the membrane fflter 
^ method of fecal -col i form determination. 

Have participant j^nalyze a given ample far' 
fecal coliferra de'nsity by\the membrane filter 
technique. , , ^ ^ ^ v- 



rom the major manufacturers ma^ be helpful in 
f^f^r\f handouts. • ^ ^ 



Mpdu'le Jjtleti 

Fecal Coniform Determination in Wastewater\icinci Wastewater 
Effluent ■ 




Rage lAj^ x)f»24 





Subnto^Jule Title: 
, Multiple Tube 'Met>jod ^ 



Topic: 

I nt reduction 



Objectives: Upon completion^ of this module, the par,ticiparit (slyDuld be^ able to 



1. Describe the n6ed for monitoring^ fecal coli form bacteria in* wastewater 
eftTi?ent. , " . ^ ; ' ^ ' \ . 

'2. Give, the fecal coliform standards for\wastewater**eYfluent''as set fort 
by the USEPA, ' " 



Instruct! ona^Aids : 
Handoiit A - Section #1 



Instructional Approach: 
Discussion 



f 



References: v - 

^ 1. Standard Methods *for the Examination of Water and Wastewater, 14th Edition. 




2. -BaSiG^Laborajt&ry Ski"Hs^odule.- 



Class Ass-ignDients: - * . - 

1. Read Handout A - Section 1 - - M • • ^ 

2. The learner wi 11, provide the numbe? (Figure (only) of samples required to 
be tested for (their distribution system. • - ^ 
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Module Ho: * 



Topic: 
. Introduction 



Instructor Notes; 



Handout A. (Section 1) 



Instructor ^Outline*: 



1. ' Discuss the need 'for the determination .for 

fecal colrform. 

2. pis cuss the number of samples to be tested 
as required by law for Fecal* Col i form 
Determination. , ' . 

3. Discuss the barcterioTogical stajiuiards/or 
sewage efflyent required^bw4J^EPA: ^ 

4. Ask learner to determine the number of samples 
to bevtes'ted for his/her city or town. 
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Module Ho; 



Approx. Time: 
' \h hrs. • 



Module Title; \ • ^ ■ ■ 

Fecal Colifomi Determinat<ion in Wastewater and Wastewater 
Effluent . - , 



Submo6ule Title: 
Multiple Tube Method 



! Topic: , , ^ 
Applicable Basic Laboratory Skills Review 



Obje_ct,|ves: Upon cdmpletibn of this mo'dule,' the parti cipanf should be able to: 

1. Describe necessity foi-' laboratory practices" including: l» ' 

a. Setting laboratory ryles • . 

b. Proper glassware cleaning and storage 

c. Aseptic technique " ' 

2. Identify and properly use' major laboratory equipment. * 

3. Explain proper sampling anjd sample dilution techniques.- . 



Instructional Aids: 

Handoy^ (Appenclix A,' B, & C) 

Transparancies _ , - 

Hecessdiry laboratory reagents and e^quipmeAt 



instructional Approach: 

Lecture • 
D'istussion 
Laboratory Practice 



References: ' ' ' 

1. Standard Methods for the- Examination of Water and Wastewater, 14th .Edition 

* 

2. Basic Laboratory Skills module, ' ' , 



, 4 



Class Ass^rgnnients: ^ . , ^ 
Read handout Appendix A, B, C ^ ' , 
Practice using major laboratory equipment 

.'■ ■ - '8'. 



\ 
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Module No: 



Topjc: 



Applicable Basic Laboratory Sh'lls Review 



instructor Notes: 



Revjew b^ic laboratory skills 
module* 

Handout^A (Appendix A) 



Hando_ut A (Appendix A) 



Handout A (Appendix A) 



Handout A (Appen^dix B & C)^ 

Put emphasis on areas of 
procedure where errors occurs 
and their^fffect on outcome. 



i 



Instructor .Out! ine: 



Discuss the import*cince of setting laboratory 
rules on: 

a. Clothing . ' 

b. Safety and safe^ty equipment 

c. Record^keeping 

^ 9 

Discuss and demonstrate proper methods of 
glassware <:lQarfing, glassware storage and 
aseptic technique, ^ ^ 

List and discuss the, use of major laboratory^ 
equipment including: 

* 

a* Autoclave 

b. Sterilizing' oven 

c. Incubators ^ ' ¥ 

d. Distillation unit • : 

e. Glassware washer 
f • Refrigerator 

DiscJSs sampling arid sample dilution 

Have, participants practice ulsing major 
equipment. 



, 9 



Module- No; 



jApprox. Time: 
"3 hrs. 



• . Page _7 of 24 • 

Module Title: ' . ' . - " 

Fecal Coniform Determination in Wastewater and Wastewater 
Effluent 



Submodule Title: 
Multiple Tub'fe Method 



. .Topic: . . 

Equipment and Kedia Preparation 



Objectives: Upon complet.ion of this module,., the participant should be able to: 
1. List the be^ch* equipment needed to plant and transfer water sample^* 
2*- Describe and demonstrate proper preparation of: 



a. Culture media and culture tubes 

b. Sterile* dilution water 

c. Equipment for test 



Instructional Aid^ 



Transfarancies 
Handout A (Section #2) 
Demonstration 

Necesaary laboratory reagents and equipment . 



4- 



Instructional A])prodch: 

Qiscussion . 
Demonstration 
Laboratory Practice 



References: - * ' - - • * » 

Standard Methods for the Examif\ation of Water and Wastewater, « 14th Edition. 

* ' - * ■ * 4 

Basic Laboratory Skills module • • 



CI ass^^s T gnments : . 

Read handout* A - Section #2 
Prepare growth media 
Prepare culture tubes* 
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Modulje iJo: 



Equipment and Media Preparation 



Instructor l.otes: 



v5 , i 



Instructor Outline: 



Handout^^ (S6ction.'#2) 
Demonstration 



1. .List and demonstrate use of* bench 

equipment^ needecl tO' complet/§ test . 
procedure. , 

2. Discuss preparation, use, 'ahd storage of 
'sterile dilution water. • ^ ^ 

3. Discuss and demonstrate prepara;tion of: 

a. Cul ture'media 
• B. .Culture tubes 

4. Have learn^J^ practice preparation of 
cultyre me'dia and tubes* 
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Module No: 



Approx. Time: 
6 hours 



ftodule Tftle: ^ ' , . . ^ 

/ec^l Col i form Determination in Wastewater and Wastewater 
Effluent \' . ^ 



Submodule Title: 
Multiple Tube Method^ 



! Topics 
Test Procedure 



Obje^tivesj Upon^completion of .this module, the participant shoyld be able to: 

ics of a POST ti' 



!• List th^ characteri^tii 



pos|tiv^ test. 



Discuss and demonstrate proper' technique for:' , ^ 

\ -a,' Planting sampje^ ;r . 

b. Transferring growth ,from' presumptive to confirmatory/misdia 
' c: Recording data obtained from analysis' , .\ ' * 

3. , Discuss importance of proper incubation;times and temperatures^ 



Instructional Aids: . * " . 

Handout A. (Se<:tion §3) / \ / 

Transparehcy^J^ks 

Necepary labfFatory reagents and Equipment 



Jn^tructigrtal Approach:' 

Discussion ' 
Demonstration 
Laboratory Practice 




References 



Standa»*d Methods for the Examination^ Water and Wastewater, 14th Ed'itfon. 



Basic Laboratory Skills module 



IT 



Class Assignments: 
Readhandout A - Section #3 
Practice tube inoculations 

1. Planting sample using pi pet** 

2. Transferring.growth using loop 
Practite recording data 



'12: 
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Module Ho: 



Instructor l.otes: 



fopic; , 

Test Procedure 



Handout A r Section #3 
Demonstration 



\ 



4. 



L Discuss test procedure . - \ 

* <• 

2. Demonstrate: 

a. Use of pi pet for plaq.fcTrig sample. 

b. Use of loop fpr transferring growth 

3. 'Describe appearance of, a positive* test 
result and. what to do >/ith U. ' ^ 

♦ 

4. Demonstrate proper method of recording 
t^st data, , 

5. Discuss and demonstrate .proper disposal 
of used.'cufture tubes. * . 

6. I{crve--ite8rner plant samples in 15 tubes 
an^^ transfer- the positive growth* tubes 
and record data on worksheet/ ^ - . 
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Module No: 

* ' 


flodule Title: , . • 

Fecal Col f form Detenni nation' in ;Wastewater and Wastewater 
Effluent-^ ; . ^ » . ^ 


— ^ ■ \ ^ ■ ■ ■ • 

Submodu^e Title: 

Multifile Tube Method * 


Approx. Time: ^ 
2 hours 


Topic:^ ' * ^ <^<L^ 
' Data Interpretations 



Objectives: ^ Upon CQmpletion p,f this module^, the participant Should be .able^to: 



1. Itetermine fecal coliform level found in sewage effluent sample tested. 

2. Describe what to-do if the results of the analysis are not within the 
normal range^ . ^ 

3* Given a set of test results determine wl/ether the^ffluent is bacteriologi 
cally safe. 



Instructional Aids: ' 
Handout ^ - (Section #4) 



Instruction a HApp roach : 



Discussion 



References: ' » ' . 

Standard Methods for the^ Examination of Water and Wastewater, 14th Edition. 



Basic Laboratory Skills module' 



Class Asjrignments: ^ • 

1, Read handout A - Section '#4^ * ^ 

2. Practice calculation anrcT data interpretation 
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Module !lo: 



Topic: 

Data- Interpretations 



Instructor li(5tes: 



4 



dout A' (Section #4) 



rdout 



Instructor Outline: 



1. Discuss the acceptable Fecal . Col i fomi level. 

2. Discuss what to do if €he results of the 
analysis are not within the Narm^l Range 
including: ' ^ 

a. Increasing- the frequency of testing 

b. Reporting to supervisor 

3. Discliss factors which-' erroneously affect 
test results. * ' 7 

- a. Errors^ in sampling ^ 

b. Errors in lab technique 

c. Errors in calculation 

4/ Discuss whether any given effluent is 

bacter^iologically safe. ' , 
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Module ^^o:. 



ERiC 



Approx. Time: 
h hour 



f46dule Title: ^ ' \ 

Fepal Coljform Determination 'in Wastewater and. Wastfewater 

--Effluent 



Subipodul Gertie: 

Membrane Filter TecTmique ' 



\ Topic: 
Introduction 



Objectives: Upon cdmpletion of this module the participants should be able to 

• » - , 

1. Exp-lain the importance of monitoring fecal cp-lifohns in wastewater effluent 
and polluted water. - ■ ' 

2. Describe: 

a. The fecal col ifonrus roup ^ 

b* Water qualitjTTtandards with, respect to fecal coliforms in wastewater 
effluent and the receiving stream, 



77^ 



Instructional Aids: - 
Handout' B (Section #1) 
Transparencies ^ ^ 



Instructional Approach: 
Discussion 



References : 

L Standard Methods for the Examination of Water and'^WastewateV, 14th Edition. 
2. Basic Laboratory Skills module. 



Class Assignnients: 
Read handout B - iSection #1 



t 



f. 
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\ 


Module. !(o: 


Topic: 






. Introduction 







Instructor itOtp,s: 



Handout B\- Section #1 

- 1 * 

Tran3piarar>cies/" 



Or 



\ Instructor Outline: 



1, Discuss the/ relationship between fecal 

col i forms pathogenic (disease causing) 
bacteria. . 

2, Describe the morphqlogy -of the fecal 
col i form bacteria including:;, , ^ 

a. Size 

b. Shape. 

c. Colony morphology on m-FC agar 

' * • •* 

3, Discuss ffecal coliform standards for 
wastewater effluent and receivinC) stream- 



17 



v 



ERIC 



Module No: 



Approx. Time; 



Ik hours 



P^ge _ of 24 \ f 



Module Titler ^ . \ . ^ T 

Fecal Coliform Determination in Wastewater and Was^Water . 
Effluent 



Su^^nK)dule Title: 
Membrane Filter TecKni que 



Topic: ' • • ' 

App liveable Basic Skills Review, ^ 



Objectives: ^ Upon completion, of this module the participants stiould be , able to 

1. Describe the necessity for. laboratory practices fncluding: \; * - 

a. ^Setting laboratory rules ♦ ' ^ ' - (^ - . > • 

b. Proper glassware cleanfng ^d storage • 

c. Aseptic technique ^.^ 

2. Identify and properly use major labaratory equipment.' > 
3* Explain proper sampling and sample dilution techniques, v 



Instructional Aids: 

Handout B (Appendixes A, B, & G>* 

Transparancies ' 

Necessary labor^ory rea,g4nts and equipment 



X 



Instructional Approach; 

Lecture - 
Discussion 
Laboratory Practice 



^-^s.:^: ■■ : 

References: 

1. Standard Methods for the Examination of \jtater and Wastewater 

2. Basic Laboratory Skills module. 




Edition, 



Class Assignments: • \ 

1. Read handout B Appendixes A, B, & C. 

2. Practice using major laboratory equipment. 

■ . is ' *^ 
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Topic: 

Applicable BasicySkills Review 



Instructor l,otes : 



\ Instructbr Outl ine: 



T 



Review Basic Laboratory Skills 
Module > , ; • 

Handout B AppeTidix A 



Handout^^B, - Appendixes B & C 

iPut emphasis on areas of • 
procedure where errors occur 
and their affect on outcome. 



Discuss the importance of setting^ laboratory f 
rules on: ^ j' 

a. Clothing ' , 

> * b. Safety and safety equipment ) 
c* Record keeping 

2. ^Discuss and demonstrate proper methods of - 
glassware cle,aning, glassware storage, 

and aseptic technique. 

3. 'Aist and discuss the use of "major 'laboratory 

etjuipment including: 

a. Autoclave 

b. Sterilizing oven 

c. Incubators 

d. Distillation unit 

e. Glassware washer 

f. Refrigerator 

4. Discuss' sampling and sample dilution. 

5. Have participants practice using major 
equipment. 
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Module no>\ 


^ fiodule Title: 

' EecaJ Collform Determination in 
Effluent ' 


Wastewater and Wastewater 




S.ubnx^dule Title: '^ ^ 




Approx', Time: 


Membrane Filter Technique 


• • 




Topic: 




3 ho,urs 


Eqijipment and Media Preparation 


* 



.Objectives: ' Upon completion of this module the participant should be able to: 

List the bench equipment and expendables needed tq filter the, water sample 
culture the membrane and count the colonies, ' ' • , 

2: Describe and demonstrate proper preparation of: , ^. ^ 

a. Culture med•i^a 

b. Sterile dilution water . ^ , 

c. Equipment and expendables for test 

— ^ J - ^ - I -'^ . I . - - 

Instructional Aids: / 
Handout B.- Section #2 ' . 

Transparancies* - ' , * 

Demonstration ^ 

Necessary laboratory reagents and equipment ' 



Instructional Approach: 

Discussion 
Demonstration 
laboratory Practice 



References: 

L Standard Methods for the Examination of Water and Wastewater, 14th Edition.- 
2. Basic Laboratory Skills imodule. 



flass Assignments: " ' , . 

1. ■ Read handout B Section #2. 

Practice preparing: -.. ' 

a. Culture media 

b. Sterile dilution water 

Practice preparing bench equipment and expendabl 

20 ' . 



2. 
3. 



as. 
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Module ilo:' 



Topic: . ^' 
Equipment and Media .Preparation 



Instructor *l,otes : 



} Jnstrtfctar- Out! ine: ^ 



Handout B > Section #2. 
Transparancies 



ERIC 




/ 



1, List; and demonstrate use of bench 

•equipment 'and expendables neededvto complete 
teit procedure. . ' ^ 

2:^ Discusis preparatjibn, use, .and storage of 
sterile ^filution V/ater/ • 

3. Discuss and de\onstrate preparation of 
culture media. ' , . 

4. ' Have participant practice: 

a. Preparing culture media 

S b. Preparing dilution water 

c. Wrapping bench equipment *for . 

* steriliziflg.', ' 



y 
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Module No;.- 


fecal Coliforni Determination in Wastewater and Wastewater' 


\Subn>odule Title: * • . ' 
Membrane Filter tecjinique ' ' • - 
^ — ^ : — ^ ■ — — ^ 


Appf-ox/. Time: 
4, hours 


Topic: ' . . ' , ' '- ' 
Membrane Filtratjon^Procedure- . - 



Objectives: Upon completion of this module the participant should be 
discuss^ and/or demonstrate proper- techQiqbe for: . ^ 

1. Dispensing media (both broth and agar) 5 ^ 

Assemb'ling filtration equipment * % 

3, Filteryig any volume of sample*sife ^ 

4, Plating and incubating inoculated membr^e^filten 



able to 



rnstructlonal Aids: *' * 

» v' ^ 

Handout B - Section #3' ' ' . "A, 

Transparancies ' * . i ^ v ^ 

Demonstration ^ ' ^• 

Necessary laboratory reagents .and equipnent 



Instructional Approach: • 



Demonstration 
Laboratory Practice 



A. 



References: ^ ' , ' * ' . 

1. Standat^d Methods for the Examination of Wat^r and Wastewater, 14th Edition, 

2. Basic Laboratory Skills module. ' * • 



Class Asslgnfhe^j'ts: • , , - ' , ^ ^ - > ' 

Read Handout B - Sectidn #3 - . ' , - • " 

Practice procedure by assembling equipment, filtering several, dilutions of a 
water sample,' and plating and incufcating .the cultured 'membrane fiTt^r. 
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Module !lo: 



Topic:* . ; 

Membrane Filtration Procedure 



Instructor l;otes 



i Instructor. Outline: 



Handout B - SectioTi. #3 
Demonstration 



Haridout - Section #3 
Demonstraticm and 'trans parancy 

Fjgindout B - Section #3 
Demonstration and transparancy 



Discuss and demonstrate preparation of wol^k 
area. . ^ 



1. Disinfectian 

i2. Equipment assembly 

3. Dispenstng M-FC agar and brotfr 

Discuss and demonstration sample filtration 

1. Placing membrane in funnel 

2. AddinTg sample - 

3. Filtering and rinsing' 

4^> Removal of filter from funnel 

Disquss ^nd demonstrate culturing of membrane 

h Placing membrane, on growth media 
2. Incubation \ 

Hav-e_students practice all of the. above. ' 



-^4 
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flodule Title: 

Fecal ColifoVm Determination 
Effluent - . ' ' 


J ^ 
in Wastewater and Wastewater 




S^ibmodule Title:' 
Membrane Filter Technique 

^ _t». 


. ^ f 


Approx. Time:. 





2 hours 



, Topic: 
Counting/Procedure 



Objectives: Upon cocppletion of this module the participant should be able to: 

♦ ^ 

1. Determine by examination, which membrane each sample set , requires counting^ 

2. ^ Describe proper counting methodology. " 

3. Demonstrate' ability to diffe)?ent;iate between fecal col i form and non- fecal 
col i form* colonies and count fecal coliform colonies accurately.' 



Instructional Aids: 

Handout B - Section #4 / 

Transparancy 

Demonstration 

Necessary laboratory reagents and equipfhent 



IhstructJiona,! Approach: 

Discussion 
Demonstration 
Laboratory Practice 



References: . * ' 

r. Standard Methods for the Examinatipn of Water and Wastewater, 14th Edition. 

2: Basic Laboratory Skills module. ^ 



Class Assignments: 

Read Handout B - Section #4 

Practice counting fecal coliform colonies on membrane. filters, 
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Module Uo: 



Topic; 

Counting Procedure 



I^nstructor bote's: 



Handout B''- Section #4 

Transparancies 
Demonstration 



.J Instructor Outline: 



Discuss and demonstrate how to choose correct 
membrane tb count and proper countinjg 
methodology, 

Discuss colony differentiation including: 

a. Colony color 

b. Colony shape " , , — • 

c. Colony size 

Have students practice counting. colonies on 
membrane filters. 



■r 
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Module No: 




flodul^ Title: V , ^ . , • V - 

Fec»l Coliform [)etennir\atiori in Wastewater and Wastewater^, 
tff luent '\ 4 * * * ' 



SubmodDVe Title: ' • 
Membrane .Filter Techn^i que v 



Tdpic: \ . ^ / ' 

Data Interpretation and Evaluation 



Objectives^ Upon gDmpletionN)tsthis module the participant should he able^D: 



1. Coraf)ute\ number of fecal col i forms per 100 ml. given dilution mis. ' filtered, 
fecal coliform count. , > , . ^ ' ^^ 



2. . Determine wh§,^r ^.gfnple meets standards ,gi ven water source, ^ble ^of . 
acceptable limits^, ftM fecal coliform count. 

'-3. Identify necff^sary action given a result not -meeting standards. 



Instructional Aids: 

Handout B - Section #5^ 

Transparancy 

Demonstration^ 





Instructional Approa 



Discussion - Section #5 

Demonstration 

Practice Problem 



-A 



References : 

1. Standard Methods for the Examination o'f^l^fater^ and l^astewater, 14th Edition. 

2. Basic Laboratory Skills module. . , 



CI a5itf^5^i gnnien ts : • , - , 

Head handout B - Section #5 > - ^ 
Calculate # of fecal col i forms pef IJO ml*, samplfe from rnpmbrane counted. 
Answer sample' problem question. ^ ^ ^ 
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Module Ho: 



Topic; 

.'Data Interpretation and Ev^aluatiW 



Instructor. notes: 



Handout B - Section #5 
Transparancies ^ • 



Instructor Outline: 



Demonstrate calculating # fecal col i forms per 
100 mis. ' ; ; 

Have students do practice problem. 



Have students calculate # fecal colfforms 
per 100 m^s. for sample they filtered.. • 



Discuss whether sample meets standards and 
what tq do if it does not. 
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• MULTIPLE TUBE TECHf^IQUE 

m IHERMINATION OF ECAL COLIFOPMS 

IN WASTEWATER & WASTEWATER EFUJENT 
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SECTION 1: INTRODUCTION TO FECAL COLIFORM TESTING *• 

i.' FECAL COLIFORMS ARE A GROJiP OF BACTERIA ~ 

A. Need oxygen to survive ^ 

B. Rod shaped ^ ' > 

C. Gram ne-gative . K 
'D. Ferment the sugar lactose with gas production within 24 hrs. at 44,5° 

E. Round in fecal matter only 

F. See Figure #1 for size comparison, - ' 





\ 








Fecal Col i form Bacteria 


Human Hair 


< 







II. LARGE NUMBERS OF FECAL COLIFORMS IN WASTEWATER EFFLUENT MAY INDICATE 

A* Fecal matter 'present, therefore disease causing organisms present. . ' 

B. Insufficient chlorination, therefore disease causing organisms still 
' • alive also. * , ^ 

III. WATEl^ QUALITY STANDARDS FOR WASTEWATER EFFLUENT AND DISCHARGE WATERS 

A. River or discharge water has maximum allowable fecal, col i form level 

' of 200/100 mls.^ > ^ , - " * 

B. Sewage effluent has ftiaximum allowable fecaT coliform level of 400/100 ml 



'J 

> 

SECTION 2: ^ BENCH EQUIPMENT AND MEDIA PREPARATION 



l.^SrfST OF BENI 



BENCH EQUIPMENT, MEDIA AND REAGENTS ^ *• ' / 

: 

A. Bench equipment ' . ♦ 

1. ' Hot plate 

2. Balance with 0.5 gm. sensitivity 

3. ' pH meter 

4. B^unsen type burner 

5/ Pipet soaking jar . , ^ : 

B. Glassware; - 

1. 1 ITerlynmeyer flasks - v. 

2. Sample bottles . ^ 

/" . - • 

3. Graduated cylinders ' ■ " ' . 

4. - 100 ml. dilution blanks 

5. Test tubes - 150. x 18 mm - borosi 11 cate glass plus caps 

6. T^st tubes - 75 x 10 mm borosi litate glass 

7. Pipets - 10 ml and 1 ml - calibrated in 0.1 ml. - T.D. or Mdhr 

a. Sterile, disposable, cotton plugged, indi vi dually wrapped - or - 

b. Borosi li cate glass viith aluminum or steel can for sterilizing in. 
' C. Expendables . . * \ 

1. Mon-absorbant cotton 
V • 2. Brown K^aft wrapping paper 

3. Aluminum foil * ' . 

» * 

4. Rubber gloves 1 -.1 

5. Paper towels . . » . 

6. Sponge 

' 7. Marking pens - 
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D. Safety Equipment 

1. Fire exting^uisher 1 
2". Fire blanket 

3. Fir^t aid kit 

4. Emejrgency shower 

5. Emergency eye wash 
E: Reagents and Media 

1. Disinfectant 

2. Peptone or KHg PO4 

3. 1 N NaOH ♦ / • 

4. .1 N HCl ' • 

5. Lactose broth or Lauryl tryptose sulfate broth 

6. EC broth 

7* Disti"kled water 

i 

BtfjCH EQUIPMENT PREPARATION & FUNCTION 
A. Hot'plate^ 

1. I^eep top clean for even heat < ' ' 

2. Used to heat solutions to aid in Jissolution 
Balance with 0.5 gm sensitivity 

1. Keep clean and checked for accuracy* 
Z. Used to weigh dry media and reagents 
C. pH meter ^ 

1. Check ^for accuracy with known standards 

2. Used ?or checking pH of prepared media 



D. Bunsen type burner^ 

1. Clean gas jet to prevent clogging* . , - 

Z\ Adjust for a blue flame with good cone 
3. Used for sterilization of inoculating loop 

E. Pipet soaking jar - , ' ' 

1. Clean weekly to remove old pipets and spent disinfection * . 

2. Holds used pipets until cleaned &r disposed of 

GLASSWARE PREPARATION & FUNCTION 
A. Function of each item listed 

1. 11. erlynmeyer flasks used for media preparation must be washed 
and dried. 

2. Graduated cylinders used for measuring liquid volumes must be washed 
and dried. , ' - 

3. 100^ ml. dilution blanks . ^ ' 
a. Washed & dried 

*b. Filled with 99 ml. sterile distilled buffered water 

c. Sterilized - .^.^ ^ 

d. Used to dilute samples ij necessary 

4. 18 X 150 mm test tubes + caps 

a. Washed & dried . ' . / 

b. Filled with growth media 

c. " Capped and sterilized 

d. Used to grew bacteria / * - 

5. 10 X 77 mm te€T: tubes 

a. Inverted inside, 18 x 150 m|i filled test tubes prior to . 
sterilization , * ^ 

b. ^ Used to trap* gas produced by bacterial growth" 



6, Pjpets used for measuring semple* 

* ' ' , ^ jef 

y a. Sterile dispx)siible pipets .need no preparation but must be stored 

in a clenf'dry place,. 

' ■' t > ■ '. 

'b,\ 9orosilicate glass^must be. washed, dried, plugged and steriliz.ed 
in pr(^per container; 

IV. . REAGENT AND MEDIA PRERARATION AND. FUNCTION 

N A. Use distilled water only .. 
B,. Sterile distilled buffered water - 2 types 

1, Phosphate buffered water : 

a. Stock solution 

1, Dissolve 34 gms,'KH2 PO4 in 500 mis, distilled water in a 
A^olumetric flask, ^ 

2, Adjust to pH 7,2 with 1 N N^OH 
. ' 3, Dilute to 1 1, with distilled water 

b. To make buffered water for sample dilution 
1, A(5d 1,25 mls' stock to 1 1 , distilled water- * 

* 2, Mix, dispense and sterilize 

2. Peptone dilution water 
a. Stock solution 

1, Dissolve 10 gms, peptone in 100 mis, water^ 




2, To store sterilze 15 min. at 121° CrSii an jautoclave and 
store in refrigerator, ^ 

3, Discard if it becomes clou^ 
b. To make dilution water- ... 

1. Add 10 ml. stock to 1 1, distilled water ^ 

■ ■ ■ ' \ 

2, Mix, dispense and sterilize * ^ 

Sterilization of buffered and cl^ilution water 

a. Dispense 99 mis., plus 4 mis, (to allow for evaporation^) in 
100 ml, dilution blanks. f ^ 
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b.. Sterilize in an autoclave for 20 min. at 12 P (15 psi) . 
^\ c. Use slow exhaust " . „^ ' _ 

Sterilize with caps loose 

e. Tighten caps when removed from autoclave 
Sodium Thiosulfate Solution 

1. Stock solution ' \ » * 

a. Weigh 10 gms. of Sodium thiosulfate 

b. Dissolve in 50 - 60 mis. distilled water ia^a 100 ml. volumetric 
flask y 

c. Add distilled water to bring to a final volume of 100 mis. 

d. fransfeV to a stoppered, 100 ml. labeled^bpttle'^and store in -/ 
refrigerator ^ »^ ^ 

2. For use as a dechlorinating agent / * ^ 

\ a/ Transfer O.l^ml (-for feach '40 oz. capacity) to /ample bottle 
^ witt}^ 1 ml . pi pet * - . 

Lauryl tryptose sulfate broth (LTSB) for presumptive test 

1. Order in amounts to fit needs 

a. 1 lb. bottle will make enough media for 120 samples 

b. Available in 1/4 lb. amounts i 

2. Keep bottle tightly closed * ' ' 

Dehydrated media is hygroscopic 
b. Caked media must be discarded 

3. Prepare according to manufacturer's instructions 

a. In strengths appropriate for sample volumes used ' 

b. In amounts applicable to use J ^ 
^c. Adjust pH if necessary 

4. .Dispense 10 ml. -t 0.5 ml into aach clean, dry I'SO x 18 mm test tube'^ 

5. Insert 1 clean, dry 75 x 10 mm test tube open end down into larger 
tube 
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Cap large tube ' • ' . 

?• Label as to strength ^ - * 
SteMlize 

a. Within 1 hr. of * preparation ^ - ^ 

b» Cycle of 15 min. at 121° C. in -an autoclave set for slow exhaust 

c^. Remove from autoclave immediately upon comp^letion of cycle 

9. Cbpl to room temperature and check pH ^ 



\ ■ 



^ a. pH = 6^8 - 7.0 

I b. Discard if not within limits 
10. Store in cool place for not more than 1 month^ 
EC broth" 

1. 'Order in amounts to fit needs 



* a. 1 lb. bottle will make enough jnedia for lf250 confirmations 
b. Available in 1/4 lb. amounts 

2. Keep bottle tightly closed * ' 
.a. Dehydrated media is hygroscopic . ~ ^' 
b. Caked media must be discarded 

3. Prepare 

^ a. According to manufacturer's instructions 

b. In amounts applicable 'to use , ' 

c. Adjust pH if necessary 

4. Dispense 10 ml. ±^0.5 ml. into each clean, dry 150 x 18 mm test-tube 

5. Insert 1 plean, dry 75 x 10 mm test tube open end down into larger 
tube. 

Cap large tube 
7.1 Label as to strength 
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8. Cool to room tempera^r and check pH 

a. pH = 6.9 . " * . 

b. Discard if not 6.9 

9. .Store in cool place for' not more than t month 



\ 




SECTION 3: MULTIPLE TUBE PROCEDURE 

r. DATA SHEET PREPARATION 

: \' ^ 

II. WORK A^ PREPARATION ' _ * ' 

A. Wash'hranas and disinfect work bench top * 

\ > - , 

1. Lowers^ possibility of sample contamination leading to duplication 

B. Assemble and label culture tubes ^ 

' 1. ^/lace 5 tubes of the appropriate strength LauryJ tryptose sulfate 
"'broth for each dilution of each sample to be tested. 

Use double strength for 10 ml. sample volume 

b.^ Use single 'strength^for 1 and 0.1 ml. ^sample. volumes 

2. Label tubes 

a. Sample # 

b. Sample volume inoculated 

c. V Position of tube in series ^f five 



III. SAMPLE INOCULATION, INCUBATION ETC. ^ . 

A. Inoculate tubes 

1. Shake sample vigorously , . JN 

2. For each sample ^ 

a. Deliver the 5 10-ml. sample vpl times 

b. * Deliver the 5 1-ml/ sample volumes 
c' Deliver the 5 0.1-ml. sample volumes 

3; Use sterile 10 ml. and -1 ml. pipets respectively 
4; Use aseptic techfiigtie ' /T" 

B. ^^^irl tubes gently to mix ^ , ' 
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For poor quality effluent and untreated wastewater smaller decimal 
dilutions of 10' are used.^ 

1. Counts expected to be greater than 2,400/100 mis. ~ 

2. Use media prepared accordingly 

3. Use sterile 99" ml. dilution blanks for sample dilution 
Incubai;e 24 ± 2 hrs. at 35 ± 0.59 C. 

At end of 24 hrs. check for gas production 

a. ' No gas - incubate a^di tjonal 24 hrs. at 35 ±"0.5° C. 

b. Positive gas production ^ | , . - * 

1. Record on data-sheet as positive 

2. Confirm test results by ' . 
a. Transferring loopful to E. C. broth 

1. ^ [Use aseptic technique ^ 

2. Use 3 mm loop *" - 




b. taoeling inoculated EC tube to correspond to positive 
LTSB tube 

^ 'c. Incubating inoculated EC tube fpr 24 + hns. at 44.5 ± 
0.20 c. . 

incubated LTSB tubes 

1. No gas production at end of incubation period 

a. No further action 

b. , Record as negative on data sheet 

2. Positive gas production 

a. .Record on data sheet as positive ^ 

b. -' 'Confirm test results by 

1. Transferring loopful to EC broth ' ' 

a. Use aseptic technique 

b. Use 3 mn loop 
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2. Labeling inoculated EC tube to correspond to positive LTSB 
tube. ' ^ ' 
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3* Incubating inoculated EC tube for 24 + 2 hrs. at 44.5 + 
0.2° 

F. After incubation period is completed for the inoculated EC ctubes, check 
for gas production . ^ ^ - % 

1. ^ No gas production 

a. . No further action 

b. Record as negative on data sheet 

2. Gas production 

a. Record on data sheet as positive * ^ 

b. Indicates fecal col i form bacteria present 

c. May be further confirmed by methpds described in '^Standard Methods 
for the examination of Water and Wastewater 
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II. SAMPLE INOCULATION & INCUBATION - SCHEMATIC 

■9 

Incubate inoculated LTSB 24 + z'hrs. at' ^35 i 0.5° C. 

' 



Gas produced" 



No gas produced 



Continue incubation 
for additional 24 hrs, 

I 



AsQptically transfer 
IpopfuV into EC Broth 
and incubate 24 ± 2 hrs. 
at 44.5 ± 0.2°^ C. 







• 


Gas PrOj^ced. 




No Gas Produced 
No Feeal Coli forms 
Present 


1 . 



I 



Gas Produced 
Fecal Coilforms 
Present 



No gas produced 
No fecal coli forms 
Present 
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SECTION 4: PROCESSING USED GLASSWARE 

I. CONTAMINATED BUT UNCULTURED GLASSWARE 

A, Sterilization unnecessary 

B, Empty contents down drain"' 

^^^C, Wash, rinse, dry as' previously described 
D, Prepare for next ^estingt^ series 

1. Prepare 

2, Wrap or package 
' 3. Sterilize 

II, GLASSWARE CONTAINING CULTURES 

"A, Sterilize In an autoclave . ^ 

^"'B, Empty contents down drain 

C, Wash, rinse and dry A% previous^l^ described 
' D. .Prepare for next testing ~^^ies 



1. Prepare 
12. Wrap," package, cap fete 
3. Sterilize 



III, DISPOSABLES 



A, ^ Diseard in polypropylene bag 



B, ^ Sterilize in .autoclave 

C, Dispose of in garbage 




1 

SECTION 5: DATA -INTERPRETATION & EVALUATION 
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I. RECORD THE NUMBER OF GAS POSITIVE TUBES FROM THE CONFIRMED TEST FOR EACH 
DILUTION OF EACH SAMPLE 

Example • > " .. 

Sample A . ^ . 

■ Amt. 'inoculated r- 1 positive ' 

10 ml , . • • 5 • 

1 ml ^2 , ' ' - ' 

0.1ml 1 . • ■ 

II. USE CHART IN "STANDARD METHODS FOR THE EXAMINA™ OF WATER AND WASTEWATER" 
TO DETERMINE THE "MPN INDEX" PER 100 MLS. (NLH^ER OF FECAL COLIFORM BACTERIA 
PER 100 MLS.) ^ ' ^ 

III. THE WASTEWATER EFFLUENT WILL BE CONSIDERED UNSAFE IF THE "MPN INDEX" EXCEEDS 
400 FECAL COLI-FOftM BACTERIA PER 100 MLS. OF EFFLUENT 
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APPENDIX A - LABORATORY PREPARATION" 



SETTING LABORATORY RULES 
A J Dress Code 



1. Must wear lab -coat or apron at all times 

2. Shoes must have full foot protection 

3. Long hair must be tied back 
4* Must wear protective clothing where applicable 

' a. Goggles or safety glasses'' 
b.. Asbestos gloves 

B. Safety Equipment 

1. General Equipment 
a/ Fire extinguisher 
b. Fire blanket 

c* First aid kit 

d. Emergency shov^er , 

e. Emergency eye waSh 

\\{. 2. Personal equipment for each employee 
^ a. Lab coat or apron 
b* Goggles 
ir c. 'Asbestos gloves 

3. Safety rules ' 

a. Must be 5et and enforced by supervisor 

b\ All accidents must be^eported to supervisor 

C. RecerCt Keeping 

• 1*^ Must be maintained at all times 

2. Should include all*. 
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a. Purchase records 

hi Equipment speci/i cations, "warranties, maintenance and instruction 
manuals. * , ^ 

c. Accidnet reports 

* d. Testing data 

e. Pertinent communications 

f. Employee records . 

II. LABORATORY CLEANLINESS ^ * 

A. Types of disinfectants 
i 70% Ethanol 
* 2. Phenols i.e. 0-Syl . ^ 

• 3. Quatemiary armonium compounds 

4. Halogen compounds 

5. Activated sialdehyde i.e. cidex 
Use of disinfectants 

1. Weekly ; 

a. Wipfe'down alf shelves removing* all glassware and books 

b. Wipe down all incubators, inside and outside . ^ 

c. Wipe out inside of autoclave. 
. 2. Daily 

a. Wipe down tops of all counters, large pieces of equipment 
3. Immediately before testing disinfect work area 
" 4. Irranediately disinfect spills 
C. Sources of* Contamination 

1. Dirt around lab 

2. Spilled samples or cultures ' ^ 

3. Un-^utoclaved bacterial garbage 

'4. Chemical contamination from use of glassware for both Chemistry' 
testing and Bacterial testing. * 
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III. GLASSWARE WASHING . ; 

A. All glassware must, bejthoroughly washed in non-toxic detergent 

1. i.e. Alcpnox ^ • " 

2. Removes bacterial scum from gl assware ' ' 

B. Riiise 6-12 times in hot ta^ water 

1. Removes ^detergent residue 

2. Residue is harmful to bacteria 

C. Final rinse 1 - .3 times in distilled water 
- : 1. Removes mineral residue from tap water 

2. Prevents water spotting 

D. -H^ir Dry 

1. Any spot indicates dirt ^ , 

2. Rewash before using 

IV. PACKAGING EQUIPMENT AND STERILIZATION 

A. Reasons for packaging 

1. Creates a bacteria barrier 

2. Allows for sterSg5\of sterile equipment 

B. "^ Proper labeling \ 

1. Define contents 
'2. Date to. aid in equipment rotation ^ 

C. Sterilization of equipment - 2 Acceptable Methods 
% 1. Autoclave ' , 

. a. All rubber/ metal and glassware and some plastics 

b. Normal cycle .15 min. 15 121° cf 

c. E^thaust rapidly 
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. 2. Hot air sterilizing oven * > - 

a. Dry glassware and metal objects only . ' ^ 

b. Normal cycle 1 hr, at 170^ C. ' ^ ^ 

c. Allow to cool before use 

» • 

d. Package pipets in metal containers ' 

e. Package* other equipment_,.with aluminum foil 

MAJOR LABOT^TORY EQUIPMENT V ^ 

A. Autoclave 

1. ' Before using read and follow manufacturers installation use and 
maintenajnce instructions and safety precautions,^ 

2. Normal S:^rilization = 15 psi,3^ielding 121° C/ for 15 min, 

3. Use to steHlize liquids and non-heat sensitive equipment ^ 

a. ' Most plastics are not autoclavable and sterilized by manufacturer, 

b. Sterilized media and reagents must> be removed from autoclave as 
soon as pd^sible after autoclave is opened, 

\' * * 

c. Glassware may. be sterilized in autpclav^.^but must be allowed to 
dry before removing from autoc lave, 

B. Hot air Sterilizing Oven 

1, Before using read and follow manufacturers installation, 'use, 
and maintenance instructions and safety precautions, 

2, Normal Sterilization = 1 hour at^l80'° CV 

3, Use to sterilize glass and metal only , ' / , 
a^^/^ubber and plastics will melt, 

b. Liquids will evapor^ and grow media components will be destroyed 

C. 350 Incubator 

1, Before using read and follow manufacturers installation and maintenanc 
instructions and safety precautions, 

2. Place in permanent location 

a. Out of drafts and direct sunlight 

b. Convenient to laboratory bench and electrical outlet 
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3. Install thermometer , 

a. * NBS^National Bureau of Standards) certified thermometer • 

b. Mercury bulb of therftometer should be suspenc^ed in bottle filled 
with water.- v 

c. locate centrally in incubator " 

c 

4.. Install shallow pan of water in bottom of Incubatar 

a. Maintains condition of saturated relative humility required in 
bacteriological incubator. , \ ^ 



b. Check dai ly xind *fil 1 i^as necessary to keep water in- pan at|all 
times. 



1 1 las 

5. Adjust temp, to 35° ± 0.5° C. 



a. Follow. manufacturers instructions 

b. Allow 1 hr. between temperature adjustments 
cl Record temp, of incubator daily 

Water Distillation and Deibnizing Unit 

1. Beforg^ using, read and follow manufacturers installation, use and ^ 
maintenance instructions ^nd safe^y^recautions. \ 

2. Produces reagent grade water for use in making reagents and media a^ 
rinsing, glassware. ^ \ 

tjlef rigerator • ^ 

1. Set to maintain a 4° C. temperature 

2. Use to hold samples waiting to-be testecl tnd to store some prepared 
media and reagents. 

Glassware washer 

1. Before using, read and follow manufacturers installation, use and 
maintenance instructions and safety precautions. 

2. Automatically washes and rinses glassware. ' 

3. Do not use home dishwasher as it does not have proper plumbing. 
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APPENDIX B - COLLECTING* SAMPLES FOR BACTERIOLOGICAL EXAMINATION h^^^ 



EQUIPMENT PREPARATION ^ . \ 
A\ Sample bottles must be: 

. 1. *At least 100 ml, capacity wi'th a large neck opening. 



2. Thofbughly cleaned wi ttw^ergent, rjnsed 6 times in hot , tap water, 
' rinsed finally in disti>lfid-deionized water, then air dried. 

3. Free from spots, scum, chips, cracks, excessive scratches and other 
damage on which bacteria may lodge. 

4. Closed with preferably an all g/tSss ground cap closure (but screw . 
caps can be used providing liners are free from contamination and 
provide a non-Teaking seal. 

^ I 

5.. Sterilized in an autoclave at ^1^1^ C. for 15 min. vfith Kraft paper 
or tin foil hood covering caps' ar;id necks of bottles ar\d slip of 
paper between bottleneck and glass stopper to prevent glass stopper 
. from sticking. , • ■ ^ 



B. Bottles iotended for use in collection of chlorinated samples must have 
' a 10% sodium thiosulfate solution added at the rate of 0.1-ml. for each 
4 oz. bottle prioV to sterilization and sterilized in bottle. 



C. Labels must be: 

1. Clean and unused 

2. Attached to bottle- by a means not ^^^fected by water (i.e. string or 
wi re . ) 

DJ Label markers must be: 

1. Permanent type, not affected by water 

2. Able to mark on label 

E. Sampling devices must be in working condition and properly maintained. 

F. Germicide must be available to clean up spills but must nc^ come in 
contact with sample or any equipment touched *by sample. 

G. Rubber gloves must fit and not be punctured. 

H. Ice chest for transporting sample must be: 

1. Sufficient size to accommodate all samples 

Undamaged with tight^^over^o cold temperature can be maintained 
inside. ' 
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; 3. Filled with enough ice to quickly- chill sample but lit^e or no 

free water. \ < 

I. 'Refrigerator must be set ^f^ 2 - 10^ C. and used if samples are not 
examined upon immediate return to lab. ,^ 

II. SAMPLE COLLECTION 

A* , Minimum number of samples to be takei/ is based on f-^ow and industry on 
line. . ' 

B. To take sample from spigQt or tap: ^ V 

1. Find spigot with direct main copnectiorj 

2. J^ut on rubber gloves 

3. ' Flush spigot at full flow for 2-3 min. to clear service lin^ 

4. If right-handed, hold sample bottle near bottom with right hand and 
remove closure and paper hood with left hand (reverse if left handed). 
DO NOT LAY CLOSURE DOWN. Hold in such a way to protect closyre and 
botjtle from contamination. * ' * / 

,5^ Allow slip of paper between closure and bottle neck to fall to floor. 

6. Thrust bottle into flowing water and allow bottle to fill about 3/4ths 
full. DO NOT RINSE, especially if bottle contains sodium thio^ulfate 
to neutralize chlorine in sample. 

> 7. Carefully replace closure and hood and secure.. 

8. Label bottle and place on ice /rMce chest for transportation to 
^J^aboratory. ^ 

C. To sample river, stream,^H|^, etc. 

1. Put on rubber gloves., 

2. If right handed, hold sample bottle near->bottom with right hand and 
remove closure and paper hood with left hand (reverse if left handed). 
DO NO? LAY CLOSURE .DOWN. Hold in such a way to protect closure and 
bottle from contaipinati on. 

3. Allow paper strip between and bottle to fall to ground. 

4. To fill ..sample, bottle , * 

. a. Turn bottle neck opening down and plunge below surface of water 

y * * quickly to prevent dechlorinating agent from running out. - 
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b. Turn upward to face' bottle opening into current to avoid 
contamination-of-vfdtet^f lowing into bottle with samplers hand. 

c. Airow to fin to about 3/4 full. .DO NOT OVERFILL especially, 
if bcJttle contains a dechlorinating agent* 

d. Lift auickly out of water and replace closure and hpod.. 

5. Label bottle and place on ice in* ice chest for transportation to 
laboratory. 



COMMON ERRORS AND AFFECT ON RESULTS 



\ i 



A. No de(/hlorinatt^^g agent in bottle. ChTorine- activity continues untilC 
sample tested so bacteria continue to die and coliform detemination 
gives count which ris low€^t^.an actual. 

B. Sample not chilled w^en taken. Bacteria continue to multiply, so 
coliform determination gives count which is higher than actual. 

C. Bottle or closui;:e contaminated. Extr^a bacteria introduced, so coliform 
^determination m^ give count which^is higher than actual. 

D* Sample not examined within 6 hrs. of collection. Bacteria- will b^gin-to 
die, sp coliform determination will give counts which are lower than \ 
actual. \ ' . ^ i 
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APPENDIX C - SAMPLE DILUTION 



I. NECESSARY WHEN COUNT IS EXPECTED TO BE. GREATER THAN 2,400 PER 100 ML 

II. 



PROCEDURE 
A. 




Amount 

Original 

Sample 



1 ml. 



O.OOOrml 
10-4) 



ERIC 



, B. Place 0.1 ml. sample into culture tube /m^ 0.1 ml. dilutiOn^. 
• CI For 0.01 ml. sample volume ^> ^ 

1. Place 1 ml. sample into a *99 ml^. dilutfon blank. 

♦ * • 

2. 'Shake vigorously 25 times in an^^arCvOf 12" 

m 3. '^'"l ml. of this 1:100 dilution repfesjents 0.01 ml. of original sample. 

D. For 0.001 ml. sampTe volume de^iver^O.-l ml . from 1:100 dilation into the 
culture tube ^ 

■ 50 . ■> 



E. For 0.0001 ml. sample volume 

1. Place 1 ml, of the 1:100 dilution into a fresh 99 ml. dilution blank. 

2. Shake vigorously 25 times in an arc of 12fc^ 

3. 1 ml. of this 1:10,000 dilution represents 0.0001 ml. original 
sample volume. 

F. For 0.00001 ml. sample volume deliver 0.1 ml. from the 1:10,000 dilution 
into the culture tube. . . ' 

# 

III. PRECAUTIONS \_ 

A. All volume measurement must be accurate 

B. Anj\ measurement error will be coitvpounded in later steps 

C. Transfer sample volumes aseptically because any contamination will be 
carried through entire process. ^ 



( 
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SECTION I: INTRODUCTION TO FECAL COLIFORM TESTING 

- - i 

l\ EECAL COLI FORMS ARE A GROUP OfIacTERIA 



F 
'G 



Need-oxygen to s uirvi ve , ' ' 

Rod-Shaped ' ^ 
Grm negative 

•Ferment the sugar lactose with gs^s formation within 24 hrs. at 44. 5^ 

Calonies grow w^th a dark blue color on m-FC media within 24 hrs. at 
44.50 C. 

Found in fecal matter only. ^ 
See Figure^ #1 for size comparison 




Fecal Coliform Bacteria 



Human Hair 



Figure #1 



II. LARGE, NUMBERS OF FECAL COLI FORMS IN WASTEWATER EFFLUENT MAY INDICATE ^ 

y\. Untreated fecal matter presen-t ther&fore disease causing organisms 
present. 

B. Insufficient chlorination therefore disease causing organisms still 
alive also* ^ ' • 



III. WATER QUALITY STANDARDS FOR WASTEWATER EFFLUENT & DISCHARGE WATERS 

A. River or 'discharge water has maximum allowable fecaV coliform level 
of 200/100 ml . 

B. Sewage effluent has maxitnun^^lowable, feqal coliform level of 400/100 ml 



2 - 
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SECTION 2: EQUIPMENT AND MEDIA PREPARATION 

\ 

I. LIST OF BENCH EQUIPMENT, MEDIA, AND -RE??6ENT.S,. 
A. Bench equipment ' \- 

' 1. Hot plate ^ - / 

2. /&a>cince with 0.5 gm. sensitivity 



3. \pH meter 

4. Sterioniicroscope (or other 10 x magnification devi.ce) 

5. Round tipped forceps 

6. Burner with open^lame 

7. Pipet soaking, jar 

8. Vacuum source- 
Glassware 

L 250 ml screw cap erlynmeyer flasks 

2. Sample- bottles 

3. 100 ml. graduated cylinders' 

4. Filtering flasks" 
5-. Membrane filter 'funnel » 

6. Reagent battles 

7. C^z. ointment ja)^s 

8. Re-pi pettor wi tK^^^lynmeyer flask 



9. 100 ml. dilution bottles 
C. I Expendable? 



/ 1. 10 ml. pip^ 




a. Ste^rpAi disposable cotton plugged, individually wrapped 

b. Or reusable with pipet cafi (toVterilize in) 



V 
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2. 1 ml. pi pets 

a. Sterile, disposable catton plugged, individually wrapped 

b. Or reusable with pipet can (to sterilize in) 

3. Membrane Filters 

a. 0,45 m pore rating 

b. 47 mm diameter ' 

c. White and gridded - 

d. Sterile 

4. Adsorbent pads 

a. H>gh quality filter paper 

b. 48 nom in diameter 

'"f 

€• Able to afc^sprb 1.8 - 2.2 ml. of broth growth m^dia 
d. Sterile 

5. 50 X 12 mm sterile petri dishes with tight fitting covers 

6. ' Non-adsorbant cotton • 
1. Cotton gauze 

8. Brown Kraft wrapping paper ' . - 

9. Aluminum foil 

10. Rubber glvoeS' 

11. Paper towels v. 

I 

12. Sponge 1- v 
Safety Equipment 

1. Fi re extinguisher 

2. Fire blanket 

3. first aid kit , / - 

4. Emergency shower 

\ ^ ■ 



E. Reagents and media 

1. Rosalie Acid * ."^ ' 

2. m-FC'broth or m-FC agar 

3. Disinfectant^ ^ ^ ^ 

4. Peptone or KH2 PO4 

5. -1 N 'NaOH . ^ - ' 
BENCH EQUIPMENT PREPARATION &.FUNyiON 

A. pH jneter: Used to check pH of prepared media and reagents. 

B. Stereomicroscope - 10 x 15 x: Used to count coliform colonies on 
membrane filters. ^ ^ 

C. Balance with 0.5 gm sensitivity at 150 gms. to weigh media and reagents, 

D. Filtration equipment & glassware preparation. 







eM2 


rinses 


Wash in hot . 





in^ot 


tap 


soapy water 




water 





Air dry and 
check for spots 



1-3 rinses 
in distilled 
water 



Wrap in Brown 
Kraft paper or 
Tin FCiK 




7^ 



sterilize in 
Autoclave or 
Hot air oven 
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Functior> of Filtration Equipment & Glassware 



1. Vacuum pump and tubing which must be able to pull 22" vacuum. 

Trap flask which- acts as safety; trap to keep w'ater out of pump. 
3. Filtering flelsk. 



a. Traps water after it passes through filter. 



b. Must be sterilized as often as filtering funnel. 
4. Filtering Funnel 



— A*. 



membraneJn place with no leaks.. 



b. Available in stainless steel, corocilTicate glass or autoclavabl 



d. Must be sterilized if more than 1 hr. has elapsed since last 
sample filtration. 

5. Round tipped forgeps 

' a. Use to handle membrane 

b. Must be free from rough or sharp edges 



6. Sterile rinse bottle ^ 



a. Filled with sterile distilled buffered rinse water 

b. Used to rinse inner surfaces of funnel between consecutive 
filtrations. 

c. i.e. erlynmeyer wi th repipettor 

7. A 100 ml. graduated cylinder 

a. Used to measure water samples 

b. Must be sterile 

c Must have 1 for each sample 

8. Burner with open flame to ignite alcohol 

a. Bunsen burner 

b. Alcohol burner 



plastic. 



c. 
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F. Function of Expendable Equipment _ 

4 

!• Sterile 0.45 ms-r. membrane filters for wat-er testing for trapping 
batteria, 

2. Sterila absorbent pads for holding media. 

3. Sl^rile 1 ml. and 10 ml. pipets for measuring Wcfter samples. 

Iir, REAGENT AND MEDIA PREPARATION 

A. Use only distilled water 

B. Sterile distilled buffered water'- 2 types 
1. Phosphate buffered water' - «^ 

a. Stock solution 

*s 

1. *Dissolve^34 gms. KH2 PO4 in 500 mis. distilled w^ter in 
volumetric flask. 

2. Adjust pH to 7.2 with 1 N NaOH 
. 3. Dilute 50 1 1. with distilled water > 

b. To make buffered water 

1. Add r.25 mis. stock to 1 1. distilled water 

2. Mix, dispense arid- s,terilize 20 min. at 121° C.^ (15 psi) . . 
' 2. Peptone dillution water 

a. -Stock solution , , 

1. Dissolve 10 gms. peptone in 100 mis. water 

2. To store, sterilize 15 min. 121° C and store. in refrigerator, 
3.7 Discard if it bejcomes cloudy. . 

b. ^o make dilution water - \ ' 

1. Add 1 ml.' stock solution per 100 mis. distilled Water. 

2. Mix, dispense, steriliz^ 20 min. at 121° C»(15 psi) 

V • ' ^ 

3. Sterilization and uses 'of distilled buffered Water 

a. Rinsing funnels between samples - 

1. Dispense and sterilize in autoclave 20 min. at 121° C. in 
cotton stoppered autoclavable rinse bottles. 



2.r Use slow exhaust. * : 
^3. Do not fin bottle over 3/4 full. 

4. Sterilize delivery tube separatelj/^ and aseptically assemble 
b. Dilution of samples ^ v 

1. Dispense 99 mis. plus 4 mis. to allfiw for evaporati on in 
99 ml. dilution blanks. 

2. Sterilize in autoclave 20 min..l5 121^ C. (15 psi) 

3. Use slow exhaust. 

^ ^ 4. Steri]ize with caps loose. 

5. Tighten caps when removed fr;om autoclave. 
Sodium Thiosulfate Solution 

I4 Stock solution 

a. Weigh 10 gms. of sodii^ thiosulfsite 

i 

b. Dissolve in 50 - 60 mis-, distilled water in a 100 ml. volumetr 
flask. • 

c. Add distilled water to being to a final volume of 100 mis. 

d. Transfer tcr^oppered; 100 ml. labeled bottle and store in 
. refrigerator. 

2. For use transfer 0.»1 ml. stock solution (for each 4 oz. volume) to 
sample, bottle before sterilization. 

m-FC Rreparati'on ' ^ 

V. Order in amounts to fit needs 

a. Dehydrated broth media 

, 1. 1 lb, bottle will make enough media for 4,000 filtrations. 
2. % lb. bottle will make enough media for 1,000 filtrations. 

b. Ampoules of prepared broth media 

1. Can be ordered r 24 per package 

2. Must be refrigerated and used within 1 year. 

2. Prepare dehydrated m-FC media the day it is to be/lsed. ^ 



59 

1 



Prepare dehydrated m-FC media according to manufacturers instruction, 

a. Dd not overheat 

b. Do not sterilize 

c. Protect from light while cooling to room temperature 

d. Dispense when cool and use immediately. 
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SECTION 3: MEMBRANE FILTRATION PROCEDURE • 
I. LABORATORY DATA SHEET PREPARATION r 

IK WORK AREA PREPARATIj 

A. Wash hands and disinfect work bench top ^ 

L Lowers possibility of sample contaifii nation leading to duplication 
of work. 

B. Equipment Assembly 





1. Connect vacuum tubing pump to trap flask. 

2. Connedt -vacuum tubing trap flask to filtering flask. 

3. Aseptically seal funnel base in vacuum flask. 

4. Lay wrapped funnel in front. 
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5. Lay out burner mrceps-, alcohol jar', sterile M.F.'s sterile 
graduates, steri le\pipets. 

C. Dispense pads into 15 x 12 m. petri dishes 

1. From pack use flamed forceps. 

2. From 100 pack use dispenser. 

D. Dispense broth media ♦ 

1. Use sterile 10 ml. pipet. 

2. Dispense 1.8 to 2.2 ml. onto each pad. 

3. Immediately- before use decant excess media^by gently tipping dish. 

III. SAMPLE FILTRATION ' ' . 

A. Place membrane filter onto funnel base grid side up. ^ 

1. 'Membrane acts as trap for bacteria. 

2. .Membrane acts as support for colony growth. 

B. Replace funnel top 

C. Add sample and filter 

' i. If greater than 20 mis. just pour in. "^^^ ' . ^ " 

( 2. Jf less, than 20 mis. first pour in 20 mis. sterile distilled 
- - buffered water, then add sample volume to thils. 

3. Filter completely, at 22" vacuum. 

4. Rinse inner surfaces of funnel. 

a. 3 separate rinses 20 mis. each. 

b\ Use sterile distilled buffered water. 

^ c^. Aflow each rinse to filter completely before adding n^xt."* 

* » 

d. This procedure rinses bacteria from inner surfaces of funnel. 

1. Mak^s sterilization between consecutive samples unnecessary. 

2. If more than 1 hr. elapses between samples re-s'terWize unit. 

D. Remove filter from unit 

1.- Carefully remove funnel top without ^disrupting membrane. 
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-2. Dip forcep tips into alcehol and ignil^e to sterilize. 

3. Pick up membrane with forceps'' touching only outer 1/8" ineh of 
membrane. 



CULTURING MEMBRANE 

A. Place..JT)enibrane on saturated pad 



/ 




1. Roll membrane to prevent air being trapped under membrane. 
' ,2. If air is trapped re-roll membrane. 

3. Do not remove air by "smoothing with forceps"! 

4. Replace dish cover 

B. ^Incubate cultured membrane 
- 1. Invert dis+r 

a. .Membrane facing down 

b. Keeps moisture in pad 

c. Keeps moisture -from dripping fr^m lid onto membrane , surf ace. 

2. Incubate in a 44.5° c'± 0.2°. C. irjcubator for 22 - 24 hours. 

a. Use watej^bath or heat sink incubator with temperature control 

b. Allows fecal coliforms to multiply and form colonies.' 
' ^ c. Prevents growth ofjii^;::fecal coliform bacteria. 



SECTION 4: MEMBRANE F 



1. COUNTING RANGE 




COUNTING PROCEDURE 





CHOOSE THE CORRECT MEMBRANE 




A. 20-80 fecal coliform colonies 

B. No more than 200 colonies total 
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II. COUNTING METHODOLOGY 




^jL^^. » Count colonies with the ^id of the grid lin^ 
•B. Count in a back and forth motion. 



L. Count those colonies touching the top lirfe. 

2. Do not count those'colonies touching the bottom line. 



HI, 



COLIDNY DIFFERENTIATION 

A. Fecal coliform colonies' are dark blue^ ' 

B. Non-col i form colonies are cream to gray in color. 
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SECTION 5: PROCESSING USED GLASSWARE 

A, Contaminated but un^cultured' glassware* ' 
L Sterilization unnecessary 
2, Empty contents down drain 

j^3. -Wash, rinse,' dVy as previously described 
4. PrepaVe for next testing series 

a. Prepare 

b. Wrap or package^ . ^ 

c. Sterilize 

B, Glassware containing cultures ^ 

, 1, Sterilize in an autoclave \ 

\ 

2. Empty contents down drain ■ \ 
. , 3, Wash, rinse and dry as previously described 
4. Prepare for next testing series 
" • ' a. Prepare 

b. Wrap, package, cap etc, 

c. Sterilize 
^ ^ C, Disposables 

1. Discard in pplypropylene bag 

2. Sterilize in autoclave * 

3. Dispose of in garbage 
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SECTION 6: DATA INTERPRETATION AND EVALUATION 

J? 



I. CALCULATION OF COUNT PER 100 ML. 



Sample A 


Sample B 


Sample C ^ ,^ 


Amt. Filtered - Count 


Amt. Filtered - Count 


Amt. Filtered - Count ' 


' 100 mis. 52 


10 mis. TNTC .' 


10 mis. ;3 


50 ml.' 28 


1 ml. 52 


1 ml. 0 K 


1 ml. 2 


0.1 ml. 4 


0.1 ml. ' 0 








Count + Count «» ' x 100 


Cnunt ^ y TOO 


pniinf Y inn 


' Total Amt. filtered 


Amt. Filtered 


Amt. Filtered ^ 


• 

Example 


Example 


Example 


52 + 28 X 100 = 533 
100 + 50 


52/1 X 100 = 5200* 


13/10 x'lOO = 130^ 


Report as: 530/100 mis. 


Report as; 5200/100 mis". 

n : 


Report as: 130^100 mis. 



A. From Above Figure 

1. Sample A - 2 counts within accepted range, 

2. Sample B - 1 count within accepted range. 



y: Saiftple C - Counts too low on all dilutions. 
B. Counts too high on all dilution. 

1. Report as TNTC (Too numerous to co^t) 

2. Request new sample 

Report all counts to 2 significant figures only. 
1. i.e. re|^ort 392/100 ml. as 390/100 ml. 



C. 
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II. DATA EVALUATION 

"\ 

A. Sewage effluent 

1. Maximum of 400, fecal coli'forms per. 100 mls^. 

B. jDischarge water - * ' 
, 1. Maximum of 200 fecal cofi forms per 100 mis, 

» 4 

• .. 67 ' ^ . 
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APPENDIX A - LABORATORY PREPARATION 



I. SEHING LABORATORY RULES 
" A. Dress Code 

1. Must wear lab coat or apron at all times. 

*. 2. Shoes must have full foot protection. *^ • 

> V 

\ 

2. \ Lqng hair must be tied back. 

4. Must wear protective clothing where applicable. 

a. Goggles or safetjf^ glasses 
h. Asbestos gloves ^ 

^ ^B. Safety Equipment ' ^ ^ ^f^ 

1. General Equipment 

- a. Fire extinguisher , 

b. Fire blanket 

' t t 

c. First aid kit ^ 

r - ^ 

d. Emergency shower 

e. Emergency eye wash ^ ^ 

2. Personal equipment for each employee 

a. Lab coat or apron 

b. . Goggles, f 

c. Asbestos gloves 

3. Safety rules „ ^ 

^ a. Must be set and enforced b^^j^per^visor 

b. 'All accidents must be reported to supervisor 
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C. Rec^ord Keeping 

: 1.. Must be maintained at all times 
2. Should include all 
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a* Purchase recohds ^ ^, 

b. Equipment specifications^warranties , maintenance and instructi.on 
manuals* 

c. Accident reports 
d* Testing data ' ^ 

e. Pertinent corrmuni cations 

f. Employee records 

LABORATORY CLEANLINESS ^ ^ . 

A* Types of disinfectants 

L 70% Ethanol ,1 

' I 

2. Phenols i.e. 0-Syl 
.3. Quaterniary ammonium compounds 

4. Halogen compounds * * : , - 

•5. Activated si aldehyde i.e. cidex ' 

B. Use of disinfectants . . " 

1. Weekly 

a. ^^Wipe down all shelves removing all glassware and books. 

b. ^ Wipe down all incubators, inside 'and outside. 

c. Wipe out inside of autoclave. 

2. Daily . ; ' 
a. Wipe down tops of all counters, large pieces of equipment 

3. Immediately before testing^ disinfect work area. 

4. Imnediately disinfect spills. 

C. Sources of Contaijii nation - / 

1. Dirt around lab. ^ 

2. Spilled samples or cultures. 

3. Un-autoclavetl bacterial garbage. 

4. Chemical contamination from use of glassware for both Chemis'try- 
testing and Bacterial testing. 

V . ' ■ ^ 
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IIL GLASSWARE WASHING . ' ^ 

A. All glassware must be thoroughly washed in non-tox.ic detergent. 
1. i.e. Alconox ^ ^ 

* * 2. Removes bacterial scum from glassware. ^ 

B. Rinse 6-12 times in hot tap water. 

1. Removes detergent residue ' 

• ■• ■ ■. i ' • 

2. Residue is harmful to bacteria / 
C- Final rinse 1-3 times in distilled water , . • . 

1. Removes mineral residue from tap water. 

2. Prevents water spotting. , 

D. ' Air Dr>^ • t 

1. Any spot indicates dirt . ♦ 

2. Rewash before using 

IV, PACKy\6IM(^UIPMENT AND STERILIZATION ' 
ReaSons for packaging 
11 Creates i bacteria barrier 
2. Allows for storage of sterile equipment 

B. Proper labeling , f 
^ 1. Define contents . » 

r * 2. Date to aid in equipmertt rotation * 

C. Sterilization ofTequipment - 2 Acceptable Methods 

r 

1. Autoclave . . 

a. >A11 rubber, metal and glassware some plastics. ' 
. * * b* Normal cycle 15 min. 15 121° C. . 

c. Exhaust rapidly , ' • ^^T'^ ' 

2. Hot air Sterilizing Oven ' • 

a. :Dry glassware and metal objects onV 
' ^ . - •" ' ^ ■ • • 

\ b. Normal cy^le 1 hr. at 170° 'c. 
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c. Allow to cool before use 
^ ^- 'Package -pi.pets in meWl containers 

e* Package- other. equipment with aluminum foil 

MAJOR LABQRATORY EQUIPMENT 

« 

A. , Autoclave i * . \ 

1. Before ojsing read and follow manufacturers installation use and 
matnrtenance instructions .and safety precautfons. 

\ ' 

2. Normal sterilization = J5/psi yielding IZP for 15 min, 
* '3. Use to sterilize liquids and non-heat sensitive equipment, 

'a. Most plastics are not autoclavable and sterilized by jnanufacture 

" ^ b. Sterilized media and reagents must be removed from autoclave as 
soon as possible after ^autoclave is opened, ' • 

c. Glassware may be sterilized in ,autoclave but must be. allowed to 
dry before removing from /Autoclave* 

B, Hot Air Sterilizing Oven 

1.. Before u^ing read and follow manufacturers installation, use, 
arid marfuenance instructions arid*safety precautions. 

2. Norn;&l Sterilization = 1 hour at 180° C. 

3. Use to sterilize glass and metal- X)nly. 
\ a.- Rubber and plastics weilT melt. ^ 

*b. Liquids will evaporate and grow media components will be 
, destroyed. < 

C; 44.50 Incubator , * * 

1. Before usirig, read and follow manufacturer's installation and 
- . \ maintenance instructions and safety precautions. 

2. Design must be able to maintain, a 44.5 ± 0.2° C. temperature 
tolerance.' ^ . ' , 

^ a. Water bath type ^ ^ * - * 

b. Heat sinrk type- 
0 ^ 
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3. Place in penhanent location - , . 

a. Oat of drafts and direct sunlight 

b*. Convenient to laboratory bench and electrical outlet 

4. Install thermometer^ . " ' ) . . 
. a. NBS (National bureau of Standards) certified ther/ometer 

b. Mercury bulb should be ^suspended in bottle fiHejd with water 
^ CA Locate centrally in incubator • 

5. Adjust temperature to 44.5° -± 0.2° C. . ^ ^ * 

a. Follow manufacturer's instructi'ons 

b. Allow 1 hr. between temperature adjustments . 

c. Record temperature of incubator daiV • . ' 
D. Water Distillation and Deionizing Unit 

1. Before using, read and follow manufacturers installation, use an'd 
• maintenance insti^uctions and safety precautions. 

2. Produces reagent grade water for use in making reagents and media' 
and rinsing glassware. 

3. May.be used for preparation of water for both chemistry and 
bacteriology. ' ' 



f 4., Store reserve distilled water in borosi llicate glass <6r plastic 

carboys. - > • . * ^ ' 

o E. Refrigerator . ^ 

1. Set to maintain a 4° C. temperature.* 

2. Use to hold samples waiting to be tested and to store some prepared 
media and reagents. j, 

F. Glassware wasl^r 

^ 1. Before using, read and follow manufacturers installations^ use and 

maintenance instructions and safety fH"ecaui|;ipns. 

2. Automatically washes and rinses g>asswar;4. 

' , * ' 3. Do not use home dishwasher it does not have proper plumbing. 

: ■ ■ - ^ 
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APPENDI^X B - COLLECTING SAMPLES FOR BACTERIOLOGICAL EXAMINATION 

EQUIPMENT "preparation^ ^ ' . 

'•A. Sample bottles must be: 

1. A^^least lOO'ml. capaci'ty with' a large neck opening. 

M 

2. ^Thoroughly cleaned with detergent, rinsed 6 ttmes in hot tap water, 
rinsed^ final ly in disti lled-deionized water, then air dried. 

3. .Free from spots, scum, chips, cracks, excessive scratches end other 

darflage on which backeria may lodge. 

4. Closed with preferably an all glass ground cap closure (but screw 
caps can be used providing liners^are free from contamination and 
provide a non-leaking seal. 

5. Sterilized in an autoclave at 121^ C. for 15 min. with Kraft paper 
or tin 'foil hood ^covering caps^ and necks of bottles and slip of 
paper between bottleneck and glass stopper to prevent glass stopper 
from sticking. J 



B. pottles intended for use in collection of chlorinated samples must have 
>^a>10% sodim thiosulfate solution added at th^' rate of 0.1 ml. for elch 

4 oz. bottle prior to sterilization ajid sterilj^ed in bottle. 

C. Labels must be: 
1. Clean and unused. • . e * 

Attached to bottle by a means not affected by water (i.e. string or 
9 wi re . ) ^ 

D. Label markei^s must be: 

1. Permanent type not affected by water. 

2. Able to mark on label. 

E. Sampling devices must be tn working condition and properly maintained. 

F. Germicide must be available to clecin up spills but mus<t not 6^e in 
contact wiih sample or any equipment touched by sample. , . 

G. ^ 'Rubber gloves must fit and not be punctuTe? 

H. Ice chest for transporting sample must be: 

1. Sufficient size to accommodate all samples. 

I 2. Undamaged with tight cover so cold temperature can be maintained 
inside. 

• 73 - 
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3. Filled with enough ice to quickly chill sample but little or no 
free water.' 

I. Refrigerator must be set at 2 - 10^ C. and used if samples are not 
examined upon immediate return to lab. 

II. SAMPLE COLLECTION ^ 

A. Minimum number of samples to be taken 

1. Based on flow and industry on line. / 

B. To take sample from spigot or tap:, 

1. Find s.pigot with direct main connection 

2. Put on rubber gloves. 

3. \ Flush spigot at, ftill flow for ^ - 3 min. to clear service line 

4. If right handed; hold sample bottle near bottom with right hand and 
remove closure and paper hood -with left hand (reverse if left handed), 

' DO NOT LAY CLOSURE DOWN. .Hold in such a way to protect closure and 
bottle from contamination. 

5. Allow slip of paper between closure and bottle neck to fall t^ floor. 

6. ^^ Thrust bottle into flowing water and allow bottle to fill about 3/4ths 

full. DO NOT RINSE, especially if bottle contains sodium thiosulfate 
to neutralize chlorine* in sample. 

7. Carefully replace closure and hood and secure. 

8. Label bottle and place on ice, in ice chest for transportation to 
laboratory. 

- . c 

- C. To sample river, stream, lake, etc. 
1*. Put on rubber gloves. 

2. If right handed, hold sample bottle near bottom with right hand and 

* remove closure and paper hood with left hand (reverse if left handed). 
DO NOT LAY CLOSURE DOWN. Hold in .such' a way to protect closure and 
boitle from contamination. 

3. Allow paper strip between and bottle to fall to ground. 

4. To fill sample bottle . - ^ * , . 

a. Turn bottle neck opening down and plunge below surface of water 
* ^ quickly to prevent dechlorinating agent from running out. 

.b. Turn upward to face bottle opening into current to avoid 

contamination « of water flowing into bottle with samplers hand. 

mc . / 74 
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. c. Allow to fill to about 3/4 full, DO NOT OVERFILL especially 
if bottle contains a dechlorinating agent, ^ 

' d. Lift quickly out of water and replace closure and hood, 

5, Label bottle and place on ice in ice chest for transportation to 
laboratory, 

III, COMMON ERRORS AND AFFECT ON RESULTS 

^ ^ A, No dechlorinating agent in bottle. Chlorine activity continues until 

sample tested so bacterid continue to die and fecal coliform determination 
gives count which is lower than actual. 

B, Sample not chilled when taken. Bacteria contintie to multiply, so fecal 
ct)liform determination gives count whic^h is higher than actual. 

C, Bottle or closure contaminated. Extra bacteria introduced, so fecal 
coliform determination may give count which is higher than actual. 

~ D, Sample not examined within 6 hrs. of collection. Bacteria will begin to 
die, so fecal coliform determination will give counts which are lower *th#h 
actuafl. .. . 
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APPENDIX C - SAMPLE DILUTION- 



r. NECESSARY WHEN COUNT IS EXPECTED TO BE GREATER- THAN 8000 PER 100 ML 

II. PROCEDURE 
A. - 



y 



Amount 
OrigfhaT 
S'anple 



1 ml 



1 ml. 





99 mis. 
Sterile 
Distilled 
Buffered 
Water 



1:100 dilution 



1 n>l, 



0.01 ml 
(10-2) 



li 

99 mis. 
Sterile 
Distil led I 
Buffered 
Water 



1:1000 dilution 



0.1 ml. 



A ml. 



0.001 ml. 
(10-3) 



\ 



0.0001 ml 

(10-4) 

r-. 



B. Place 0.1 ml. sample into/unnel for 0.1 ml. dilution; 

C. For 0.01 ml. sample v.olume 

1. flace 1 ml. sample into a 99 ml. dilution blank. 
2* Shake vigorously 25 times in an arc of 12". • 

-3." 1 ml. of^ this ,1:100 dilution represents 0.01 ml. of original sample. 

D. Fon 0*001 ml. sample volume deliver 0.1 ml. from 1:100 dilution into funnel 



25 



E. For 0.0001 ml. sample volume 

1. Place 1 ml. of the 1:100 dilution, into a fresh ^99 ml. dilution blank. 

2. Shake vigorously 25 times in an arc of 12".' ^ 

3. 1 ml. of this 1;10,000 dilution represents O.OOOl ml. original ^ 
sample volume. 

J. For 0.00001 ml. sample volume deliver 0.1 ml. from the 1:10,000 dilution 
into funnel . ^ - - - 

III. PRECAUTIONS ' ' 

A. All volume measurement must be accurajLe. 

B. Any measurement error will be* compounded in later steps. 

C. Transfer sample volumes aseptically because any contaminatj/on will be 
carried through entire process. 
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FECAL COLIFORM DETERMINATIb^^ IN WASTEWATER ^. WASTEWATER EFFLUENT 

Transparancy List / 



Trans parancy 


#1: 


Sample dilution 


Transparancy 


#2: 


MPN equipment 


Transparancy 


#3: 


Pi pet and loop 


Transparancy 


#4: 


Positive test 


Transparancy 


#5: 


Recording MPN test data 


Transparancy 


#6: 


MPN chart 


Transparancy 


#7: 


MF equipment 


Transparancy 


#8: 


MF equipment-set up 


Transparancy 


#9: 


Plating method 


Transparancy 


#10: 


- Choose correct MF to count 


Transparancy 


#11: 


- / 

Counting methodology 


Transparancy 


#12: 


Calculating count per 100 mis. 










* SAMPLE DILUTION 
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; Multiple' Tob^- T^nic^cT^oipnBnf 



8: 




V 




w 




82, V 



I ERIC 



Uac of PI PET QPd- L£)OP 




U^e Pi pet +0- inocOldtc ' 
6rcsDrop^^i\jo vmenia 



05e loop. , -to inrom^r 



^ o 83 
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MPN INDEX AND 95^ COIiFIDENCE LIMITS FOR VARIOUS C0V.BINATI0N5 OF POSITIVE _ 
RESULTS WHEN VARIOUS NUMBERS OF RUBES ARE USED PER DILUTION (10 ML, 1.0 ML. 0>1 HL) 



Combination 
of Positives 



0-0-0 
0-0-1 

o-vo 

0- 2-0 

'Jl-O-O 
, 1-0-1 

1- UO 

1-1-1 

1- 2-0 

2- 0-0 
2-0-1 
2-1-0 
2-1-1 
^-2-0 
2-2-1 

2- 3-0 

S 3-0-1 

3- 0-2 
»3-l-0 
,3-1-1 
3-^1-2 

3-2-0 
' 3-2-1 
' 3-2-2 

3-3-0 

a- 3-1 

3-3^2 
' 3-3-3 



4-0-0 

4-0-1 

4-1-0 . 

4-1-1 

4-1-2 

4-2-0 , 

4-2-lc 

4-3-0 

4-3-1 

4- 4-0 

5- 0-0 ' 
5-0-1 
5-0-2 
5-1-0 
5-1-1 
5-1-2 

5-2-0 
^-1 
'5-2-2 0 
5-3-0 * 
5-3-1 
5-3-2 

5-3-3 . 
5--0' 
5-4-1 
5^4-2 
\ 5-4-3 
5-4-4 * 

5-5-0 
• 5-5-1 
' 5-5-2 
5-S-3 
5-5-4 
5-5-5 



Tubes Per •Dilution 



MPN Index 
/lOO ml 



4 

7 

7 • 

•11 

lit- 

9 

14 
15 
26 
2 IN 
28 



2 3, 
39 
64 
43 
75 
12G 

93 
' 150 
210 
240 
460 
1.100 
2.4Q0 



95% Coafidence 
Limits 



Lower 



0.5 
0.5 



0.5 

1 . 
1 
3 
3 

\ 
% 
3 
7 
4 

10 



4 
7 

15 



Upper 



MPN Index 
/lOO ml 



7 



14 

30 

15 
30 
35 
36 
71 
150 



9 

13 



.20 
21 
23* 
36 
36 

36 
37 
44 
89 
47 
150 



120 
^ 130^ 
380 , 
210 
230 ? 
380 

380 , 
440 . 
470- 

1.300 

2.400 



4.800 



86 



2 
2 
2 
4 

2 
4 
4 
6 

6 ' 

5 
7 
7 
9 
9 

1*2 




/ 

240 

^40 
920 
1.^00' 

2,400. 



"•95% Confidence 
Limits 



Lower 



.0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.;5 

. 0.5 
1 

1 . 
'2 
2 



4 

5 . 



3 
5 
5 
7 

r 

, 9 
9 

11 
^2^ 

^ 7 
11 
15 
11 
16 
21 

17 
23 
28 
25 
31 
37 

44 
35 
43 
57 
90 
120 

68- 

120 
180 
300 
640 



Upper 



/ 



7 
7 

11 

7 

11 
11 
15 
15 

13* 
17 
17 
21 
21 

28 

19 

25 

25; 
34 



34- 
46 



31 

46 

46 . 

63 

78 

67 

78 

80 

93 

93 

70 
99 

no 

93 
120 
150 



220- 
190 
250 
340 

500 
300 
490 
^00 
• 850 

i.oocr 

, 750 
l.OJDO 
1.400 
3.200 
5.800. 



ECORDINGWJDATA 



X 





Tube 

' IslUMBER 


Volume 
Inoculated 


Date 

Inoculated 
■ 


Presim 


^IVE 

lts 


Confirmatory 
' ■ Results 
%%. _ - 


TfCHN I f I AN^ 

Initios 




feHR. 


1 






! ■ ' ■ ■ 










•i 








- 


} 




., 






V 

* * 






m t 

• • 

f 






, v: 












I- 








V * • 

9 








. y " 




1 — V 
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S8 





S ' 



tcoml jro 



7^p fhsk 



G/Q9S oli^ Qutodovoi/e _ 
p/bff/c r/>fS€ ^U/^ >0^ 



6 
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X fZ mm /ffe/y"/ 
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PLACEMENT OF MEMBRANE ONTO 
PLATE OF MEDIA 




CH0|3SE tHE CX)RREC1^ MEMBRANE 











• 












— • 






1 








\ 






JL, 


• 


















. 1 


f 




f 






• 






• 


ff 




-i 




-A 












% 


f 






• 




• 






• 


• 


— 1 


"J 




• 


• 














-I 


t 


• 












• 








• 


• 





















aimL 




0.01 mr. 



\ 



CONTAINS 20 -\bO COtI>(WMV'j^'';" ' 
COLONIES, BUT FEWER THAN > . 
200 COLONIES TOTAL. . 
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Membrane Filter Counting Procedure 
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> * 



4' 



Sample .A 

^mt. Filtered - Count 
lOO'mls,: * ' 52/'"- 
50 ml. ' ' 28 



ount + -.jEQtint . 
oral Ant. filtered 



\ 
X' 100 



xaiqple 

'U_Mx P0-"= 533 ■ ' 
30 + 5U 

jport as :: 530/100^1$. 

: y- ■ - ■ ' 



\ 
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CALCULi^TIONS 



Sample B" , ^ 

Aint. .FiJtered - Count 

;p mis. ' ' TNTC 

■ 52 



-1 jnl-.- 
'0.1 ml. • \ \^ 4 ^ 

Coun't X 100 

mt. Filtered' 



^ Example 
52-/1 X. 100 = 5200 ■ 

r ^- " . ■ , 

■ Report as: 5200/100 mis, 




Sample C 

Amt.. Filtered .- Count 
10 mis;. ' 

■ 1ml. ^ - ' . ,0 



13 - 

* ^ , 



O'.l m,l. 
Count 



Amt. filtered 



0 

ioo 



Example . ' v^" 
•13/10- X 100 ='l3f> ' , 

y * 

Report as: • 130/100 mis': 

\ 

. r ■ 
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fodule No: 



Approx*' Time: 



Module Title: 

Fecal Coli/orm Determination' in Wastewater ^ Wastewater Effluent 



Submodule Title: 
Multiple Tub€ Technique 



EVALUATION - Part A 



Objectives: 

Upon completion of this iriodule; th^ participant should be able to demonstrate the 
^ability to perform a' total coliform determination by the multiple tube technique 
and/or accurately answer 80% of the evaluation questions over the procedure 

EXAM QUESTIONS ' • , ' , 

Topic: Introduction ^ , ' t ' 

1. what does the presence of excessive numbers of^fecal coli forms in wastewater 
effluent indi cate. witfi respect to chlorination? 



2. 
3, 



If large numbers of fecal coliform bacteria are present* in wastewater- effl uent . 
what'other type of organisms of concern may^^lso be present? 

De^.cribe the fecal coliform grou^^with respect to' the following ch^aracteristics: 

a. \ shaped 

b. gram * • " • 



c. t, Produce 



when ferments lactose. 



Topic: Laboratory Equipment 

1. What would an autoclave be used for? 

2. ^ Why use ah incubator for growing bacteria? 



V 



3. State 2 reasons for using only a cott.on plugged , sterile pipet when pipeting. 
by mouth in a microbiology lab. • . /.^ > . . 

4. Why is it important tp properly rinse glassware after washing? 

5. - '"What. device is used to test the ptt of growth *media>? 

6. What device.is-iiSed^o transfer the bacteria from the positive presumptive test 
into the confirming media? ^ 



ERIC 



J 
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Topic; Laboratory and Media Preparation • • ' • , • . " • 

1. State the 2 things a disinfectant is used for. 

2. Why is the sample bottle wrapped before being sterilized?" . ^- 

3. ' State' 2 Wctys to obtain distilled water. 

4. What are the .2 chemicals that can be used to buffer sterile dilution 
water? ^ . * * 

5. Is the growth media for -this procedure sterilized In a hot air oven or 
atoclave? 

* ' •• • 

'6. What would an autoclave cycle of 15 riiin., at 12-1° C (15 psi) with a rapid : 
exhaust and a 10 min. -allowance far drying be used for? 

7: Khere is sterile- distil led buffered water stored. - ^ 

8. Why must. paper wrapped equipment rftnain- ciry after sterilization? 

.9, List the steps in proper glassware washing. ' ^ 

10. is tap w^ter of sufficfent quality >to use for growthrmedia preparation?^ 
Topic: Sampling . • 

L What^ chemical is used to dechlorinate a sample? ' 

2. Why is a sampling tap flamed with a propane torch? 

3. How long may a sample be held/before it^is tested for fecal coliform 
bacteria? ' , ' ' ' 

4. What happens to the bacterial population if the sample is not iCept- 
chilled? ' ^ , 

. Topi c: • SampJe Pi 1 ution ■ . \ 

1. Should sample dilution ever be necessary when sampling wastewater effluent? 

2. Diagram how to get a 1:10000 dilutW. 

Topic; Multiple Tube Test Procedure gnj Dat^ Interpretation 

1. Why is the work area disinfected iWdi ately before testing begins? 

■ ' • " ' ^ / * • • - ■ 

2. Which broth is inoculated direct/y with the water sample Lauryl TryptoSe 

Sulfate or E. C. broth? - • 
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3. " At what temperature are the inoculated tubes ihcubated for the confinhing 

test? 

4. Is it necessary to use aseptic technique in planting the sample in the 
presumptive growth media transferring growth to the confirming media? 

^ ' ' . ■■ 

5. . How ar€ 'the old cultures processed before test tubes are washed? 

'6. fill in the ten blanks with the correct information. / 



r 



Inoculate Presumptive Media 



Gas Produced 



1 



No Gas 

This indicates (10) 







Incubate 

at (1) 0 c. 








for (2) Hrs. 




•(4) 














Return to 
incubator 

for (5) i hrs. 






jel_ . - 


(7) 












■ r 

Transfer to, 

confirming 

media and^*^ 

incubate at 

(k\ - 0 for 

(9^ Hrs. 

i — 




♦ 
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7. What is the fecal coliform MPN Index per 100 ml for ti% following test 
■ data? ■ ^ . 



tff ■ 



\ 
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Co(nbi nation 
of Positives 



^ Tubes Per Dilution 



0-0-0 
0-0-1 

0-1-d 

0- 2-0 

f-0-0 

1- 0-1 
1-1-0 

1-1^1 

1- 2-0 

2- 0-0 
2-0-1 
2-1-0 
2-1-1 
2-2-0 
2-2-1 ^ 

2- 3-0 

3- 0-0 
3-0-1 
3-0-2 
3-1-0 
3-1-1 
3-1-2 

3-2-0 
3-2-1 
3-2-^ 
3-3-p 
3-3-1 
3-3-2 
3-3-3 



MPN Index 
/lOO ml 



4 

7 

7 

. 11 
11 

9 

^ 14 
15 

20 . 

21 

28 



jjim 



95% Confidence 
Limits 



Lower 



0.5 
0,5 



0.5 
1 

1 , 
3 

1 

'3 

3 
'7 
A 
10 



4. 
7 

15 
7 
14 

30. 



15 
. 30 

35. 

36 
. 71 
*i50 



Upper 



9 

13 



20 
21 
23 



. '36 

36 
37 
*4. 
89 
47 



120 
130.' 

' 'sfao 

0 210 
230 ^' 
380 

380 * 
440. 
.470 . 

1.300 

2:400 

4,800 



•Sample 
No. 


Tube 
No. 


Volume 
Inoculated 


0 Date- 
Inoculated 


.Presumptive Results 
. 24 Hr. 48 Hr. 


Confi rmed 
Resists 


Tech. 
Initials 


1039 


lA 


0.1 ml 


3/ ID 


+ 


+ 




1039 


IB 


*0.1 ml 


3/10 


+ 


+ 




1039 


IC 


^ 0-. 1 nrl 


• 3/10 








1039 


2A ■ 


1 ml 


3/16 


+ 


+ 




.1039 


2B 


1 -ml 


3/10 


+ 






•1039 


2C ■ 


1 ml 


3/10 








1039 


3A 


10 ml 


• 3/10 




+ 




1039 ' 


3a 


10 ml 


3/10 


+ 


+ 




1039 


3C 


;io ml" 


■ 3/40 


+ • 


+ 
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Instructor Notes 



EVALUATION - PART A . 



Answers 
— / 



Topi c : .In trotluc t i on 



1. ' ^ Chl.orination has beeiY 

insufficient., 

. ' \. 

2. Disease causing micro- ' 
•^ganlsms. 

3. a. Rod * 

b. Negative 

c. Gas 

. topic: Laboratory Equipment - 

1. Sterilizing heat stable • 
equipment 'and liquids. 

oc 

, Processing old cultures 
before disposal. 

2. It provides a controlled 
environment for the bacteria 

, t,o grow in. 



• 3.' To protect the sample from 
contamination. To protect 
t:he lab technician from 
contamination. f 

4. Rinsing removes detergent 
residue which can >nhibit 
"bacterial growth. 

5. a pH meter : 

6. a 3 mm. ifioculating loop ' 




Instructor Outline: 



Give the participants a> sample to analyze by the 
multiple tube •method and/or the total coliform - 
multiple tube evaluation questions to answer.. 



t 
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Module No: 



EVALUATION - PART A. 



Instructor Notes 



Instructor Outline; 



^ Topic: Laboratory & Media 
Preparation , . 

1. General Laboratory Cleanup 
Cleaning up spilled ^bacteri al 
cultures. ' ^ 

1: It allows the sample bottle-* 
tO' be stored without 
becoming contaminated. ^ 

3. Purchase a distillation unit 
and* malf e «^it or purchase the 
distilled water from a ' . 
reliable source.- 

4. Peptone 

PO4 (Potassium 
^ ' dinydrogen phosphate) 

5. Autoclave 

6'. Sterilizing dry goods 
'<i.e. g-lassware) 

7. /In the refrigerator 

8. Bacteria is able to move ' 
through wet paper ^fco 
cqritaminate the cont^ni?. ' 
biit not through dry paper. 

9. 1. " Wash in hot soapy water. 
2. Rinse in hot tap- Water. " 

6-12 times - ' 
^3. Rinse 1-3 tiliies in^. . 

distilled water 
4: Air dry 

5. o If spots appear when dry; 
rew?ish. • * * 

10. No^ ^ ' . 

Topic: Sampling ' ' , ' 

L -Sjodium thiosulfate 

* 

Z, To incinerate t'he Bacteria ' 
, 'on it. 
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Module No: 



EVALUATION 



Instructor Notes: 



PART A. 

Instructor Outline: 



3. 6 hoiirs ' 
} 

A. It will change first with 
growth followed by rapid 
die off. . . 

Topi c : Sample 1 uti on: 

1. Na 

5 

2. Sample! ' 1 ml ^; 



Topic: Multipleijube Test • 
Procedure & Data ,^terpretation 

1. Djsi'nfectt^inrem most 
dust and bacteria .from 'the 
work area and this lowers 

* the risk of contamination. 

2. Laljryl Tryptese Sulfate Broth 

" 3. 44.5 ± 0.2O C ^ . ^ - r 
'4. Yes^ ' 

5. They ^ are sterilized in an 
autoclave.' * 

6. (1) 35. ± 0.5° C 

. (2) 24 - 48 hrs. 
(3) No gas 
\ (4) Gas produced 
/ (5) 24 hrs. . \ , 

^ (6) Gas produced 

7) No gas • -\ , 

8) 1^.5 to 2° C ^ 
. (9J 24 Hrs. , : 

(10) No fecal coli^orms present 

• 7. 120* fecal co^ forms /lOO mis. 



99 ml di 



1 uti on blank 
1 ml 



99 ml dilution blank 



This fs the -1:10, ode 
dilution '"^^ 



D 



4 . 



V 
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Jipprox. Time: 



Module, fior 



Module Tftle: ^ ^ \ ' [ 

• * * * 
Fecal Colifof^m Dete mi nation, of Water anli Wastewater Effluent 



Submodule Title: 
M. F. Techni^que 



EVALUATION - PART B 



-ERIC 



"Objectives: * ~' ' \ 

Upon completion of'this module, the participant should be able to demonstrate the^ 
ability to. perform a fecal coliform determination *by the metnbrane filter technique[ ^ 
and^or accurately answer 80% of the evaluation questions oven the procedure. 

EXAM QUESTIONS ^ ! ' . ; , ^ ^ 

Topic: Introduction 

1. What does the presence of large numbers of fecal coliforms' ijn the final 
chlorinated effluent? . . , • , 



Why is chlorination not requi red^during ^e .winter months for some waste 
treatment plants? - ^ 

Describe the fetal coliform group with respect to the following characteristics: 



a. Shape 

b. Gram 
c 



Found in 
bacteri a." 



only differentiated from other eel of orm 



d. By their ability to grow at ^_ 

e. Colonies grow with a ^ - color" on MFC media ' 

Using the membrane filter te(fhnique the fecal coliform monthly average must 

not exceed . per mis. in order for the effluent to meet current 

standards. 



Topic:' Laboratory Equipment 

1. What would ah Aitoclave be used for? 



/ 



2. Is a '44.5° t. ± 0.2° C*. incubatx)r usually a circul|ited water bath incubJstor or 
B circulated' warm air incubator? 



3. List the 5 pieces of equipment in use 'When filtering a sample. 

4. State. 2 re.aspns/for using only a' cotton plugged ^ sterile pipet when pipetting 
' by mouth in a microbiology lab. 

5.. Why is it important to properly rinse glassware after washing-? 
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6. Why^must bacterial cultures be sterilized before being disposed of? 
Topic: Laboratory Preparation ** ' . 

L State the* 2 things a dis-infectant is used for* 

2. Why is equipment packaged or wrapped Before being sterilized? 

3. State 2 ways 'to obtain distilled water. . ^ 



4. What are .the 2 chemicals that can be used to buffer sterile dilution 
water? 

V • 

5. Is m-FC growth media sterilized and why? ' 

6. Where is 'the 1% Rosalie Acid solu^tion stored and how long can it be kept? 

7. What camWt be sterilized in a hot air sterilizing oven. ' 
^/ List the steps in proper glassware washing. 

Topic; Sampling T 

1. What chemical is used lo dech(1,orinate, a sample? 

2. What happens to y^e bacterial popu^lation if th6 sample'is not chillB^?' . 

'\ ■ 

3. Why is a string or slip of 4)aper put between the sample bottle mouth $nd 
the ground -glass closure before sterilizing? 



Topic: Dilution 



1. How many mis: 'of sterile distilled buffered water/sbould be in the. 
dilution blank?' . , ' . 

2. AUiagram how to get a 1:10000 dilution. 



Topic; Membrane Filtration Procedure ' 
* Why;is the work area di^sinffrcted irmnedi ately before testing^ Biegins? 

2. Why is the filtering funnel rinsed with sterile distilled buffered Iwater^ 
after the sample is -filtered? ^ r • . 

3. What traps the bacteria- and provides a surface for colofiy growth when a 
Sample is filtered. . ^ • ' ^' 

- • - • ■, •^ ■ " 

4. '-How are sterile membrane filters handled? 



105 
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5/ Why is tl\e culture dish inverted during incubation? , ' 

• • • ' 

6. What isrthe proper incubation time, and temperature for the fecal coliform " 
• tdst?- • ' ' • * . - 

Topic: /Counting frocedure and Data Interpretation and Evaluation 
i; What is the propenAounting range? 

^ Describe, the appearance of a' fecal coliform colbrA^ when grown on m-FC 
media. y , ' * • 

3» Give the formula f(i^ computing the number of .fecal coliform bacteria , 
per lf)0 mis-, sample. * ' ^ • 

- . V- ^ ' . .. 



) 
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Module N9: 
Instructor Notes 



EVALUATION - PART-B 



Answers . • 
Topi c: Introducti on 

1.^ Insufficient treatment or n(J 
ch Tori nation. 

'2. The cold temperature will aide 
in stream reclaTmati-on by 
rapidly* ki Hi ng the bacteria 

3. * Ca)^Rod shaped^ 

ib) fjlegative 
c) Fecal matter ' 
d) 44.£- 

4.., 400 per 100 mis. 

lopic;' Laboratory Equipment 

1. Sterilizing heat stable 
^ ' equipment and Ifquids. 

✓ 

2. A circulated water bath. 

"3. Vacuum source 

Vacuum' tubin'g n 

Fi'lterfng flask \ . 
^ * Filtering ;flinne.l 

Membrane filter . • 

A. (1) To protect fhe sample 
JronL contamination. • 
(2) *To protect'the lab > 
technician from contamijwctlon 

5.' Rinsing remove*-^ tergent 
residuiO^J^^ inhibit 
b'a^:ii?fTal 'g rowth . * 

6* sterilizing kills the bacterfc 
thereby protecting the • 
environment when the dultures 
are disposed of. 



}f structS^^fcitline: 
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EVALUATION - PART B 



/Instructor Notes: 



Answe'rs 

r 

lopXt: Sampling 

1. Sodium* Thidsul fate 

2. It 'Win change, first with 

, growth fol Tpwed b>..rapid die 
. ^ off • . . 

3. /To keep them from sticking . 

together due to a vacuum 
being formed in the bottje 
while cooling^' . 



Topic: Dilution 

1. • 99 ml$* ± 2.0. mls^ 

2. .Sample / 1 ml. 



4:. 



This* is' the 
lUOOOO dilution 



Topiq;. Membrane !yij:^atrDn 
Procedure * 




, 1. Disinfectiprt removes 'most 
diist and^'acteria from the 
work 3[F^a anci thi-s lowers ; 
the prsk of contamination. >» 

2. 'TKe rinses remove the bacteria 
. /Vtfiich adhered to the sides 'of 
the funnel^ and deposits them 
' -on the memb.rane filter. 

.3. The membrane filter 

4. Membrane filters are handled 
•by* flamed forceps on the 
outer l/6/1hqh only. 



Instructor Outline: 




x99 ml . diVbrtion -bl^nk 
. ' -^1*1 ml. 
99 ml* dilution blank 
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' Module No: 



EVALUATION - PART B 



Instructor Notes; 



Topic; Laboratory & Media Prep are ti on 



Answers 

4 

1. .-(l) General laboratory 
cleanup ~ ^ 

illed 



2. 



3^. 



6. 



(2) Cleaning up spillec 
bacterial cultures 



It allows the.' equipment to be 
stored without becoming 
contaminated. 

(1) Purchase a distillation 
unit and make it. 

(2) Purchase the distilled 
water from a reliable 
source. 

#- 

(1} l^eptone 

(2) 4(H2 PO^ (Potassium' 
dihydrogen phosphate) 

m-FC growth media .is hot 
steriliz'ed because it^l:ontains 
heat sensitive components 
which will be destroyed at 
sterilizing temperatures. 

Keep the 1% Rosalie ^cid*, 
solution in the refrigerator-;- 
for no more th^n 1 month. 



Rubber,^ plastic and paper 
' items and all liquids. 



8, 



(1) Wash in hot s'oapy wetter 

(2) Rinse in hot tap water 
5 - 12 times <^ 
Rinse 1-3 times with \- 
distilled water 

(.4) Air dry ^ 

is) If spots appear when dry, 
\ rewash. 



(3) 



Instructor Outline: 
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EVALUATION' - PART B ' 




Instructor Notes: 

^ . — k 


Instructor Outline: 




Answers ^ 




: y \ . ' ^ \ 




'5. To keep the moisture under the 
membrane - if. moisture collect! 
on the- lid\ it will drip onto . 
the membrane surface and 
distort the. colony growth.- 


- 0 . , . ' ' ' 




6. 44.5° C. ± Q.l^ C; fQr 24 + ' 
hrs: ^ ' 


* t> ^ , 


% * 

*j ^ 


Topic:, Counting Procedure and 
Data Intei^pretation and Evaluation 


• 1 


V 1 


L ?0 - 60 fecal colifom 

colonies ^ 

2. Dark blue bacterial colony. 

3. count 

amount filtered (mlsj ^ 

* * r 




J ♦ 


* 

« ♦ 


^ * 

*♦» ■ 

* 




5 


• 

/ 


\ 

( 

v * 


- 


* 


r. 


♦ 

• * 


ERLC, 










1 * 




C 1 •* 



